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ExecutiveSummary

Service Supplied and
Consumed

Safety, Reliability,
and Maintenance
Effectiveness

l Over 7.7 biion tmlinked trips used some mode of transit service in 1994, amass-
ing 37.9 billion passenger miles. There were almost 2.7 billion miles of vehicle
revenue service provided, with over 73,600 transit vehicles operating daily in
maximum service.

l The national rate of transit injuries is 793 injuries per 100 million unlinked pas-
senger trips for all modes combined. Transit service reliability as measured by the
number of vehicle revenue miles per roadcall decreased from 1993 by 7 percent
for bus.
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National  Transit Profile
1994

General Information (System Wide) Financial Information (System Wide)
servke  conslmlption  (millions)

Annual Passenger Miles
Annual Unlinked Trips
Average Weekday Unlinked Trips
Average Saturday Unlinked Trips
Average Sunday Unlinked Trips

service supplied
Annual Vehicle Revenue Miles (millions)
Annual Vehicle Revenue Hours (millions)
Total Fleet
Vehicles Operated in Maximum Service
Base Period Requirement

vehicles opented  in Maximum service
MYoperated Vehicles

Bus 40,543
Heavy Rail 8,277
C4mmuter  Rail 3,828
Light Rail 769
Demand Reanonse 2,976
Other -
Total

11742

Sources of Operating Funds Expended (millions)
37,881.S Passenger Fares
7,701.6 Local Funds

25.6 State Funds
13.3 Federal Assistance
8.4 Other Funds

Total Operating Funds Expended

2,679.5
180.3 Summary of Operating Expenses (millions)

92,436 Salaries/Wages/Benefits
73,648 Materials & Supplies
32,279 Purchased  Tmnsportation

Other Expenses
Total Operating Expenses

Agencies *
Reconciling Cash Expenditures (millions)

339
14 Sources of Capital Funds Expended (millious)
9 Local Funds

1:;
State Funds
Federal Assistance

4
Total Capital Funds  Expended

Uses of Capital Funds  (millions)

86466.4
$815.4
3,626.7

861.5

$12,216.3
1512.2

988.4
1,602.g
, .

$961.4

$2,074.8
1,005.5
2,518.l

5598.4

~ItdiOU

&yRd
Commuter Rail
Light Rail
Demand Response
Other
Total

Vehi&S

3,180
52:

0
9,852
1,960

w13

Agencks  * Rolliug Facilities
Stock aud Other Total

122 0 Bus Heavy Rail $611.9 212.6 1,857.4  8736.1 $1348.0 2,070.l
10 Commuter Rail 226.6 1,159.8 1,386.4

Light Rail 56.4 465.8 522.3
25; Demand Response 43.3 18.6 61.9

Other 100.5 109.1 209.5
Total

Sources of Operating Funds Expended --c ------

Legend
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Chapter 8:
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Effectiveness

Inflation

Rounding

This chapter offers insight into the characteristics of transit services based on UZA siie.
Data are presented for UZAs under 200,000 population, for UZAsthat have populations
between 200,000 and 1 million, and for UZAs of over 1 million population.

This chapter discusses sources of capital funding and its uses (rolling stock, facilities, and
other uses) by mode and size of UZA.

Sources of operating funding, as well as the cost of operating service, are discussed in
this chapter. A reporting change was introduced in 1994 which required agencies to re-
port only the operating funds that were expended in the report year. Operating funds
received during the report year that did not result in an expense in that year were not
reported. Operating expenses are allocated by mode, by function (vehicle operations,
vehicle maintenance, non-vehicle maintenance, and general administration), and by object
class. Object classes are groupings of expenses on the basis of goods or services pur-
chased. Object classes include salaries and wages, fringe benefits, services, material and
supplies, purchased transportation, and other expenses.

This chapter provides an analysis of service effectiveness and discusses both the amounts
and kinds of transit services provided and utilized. Performance measures are used to
evaluate the effectiveness of transit service by reflecting ridership and operating costs by
various measures of service supplied.

This chapter discusses measures of data designed to offer insight into safety-related issues
regarding transit.

This chapter presents measures of reliability of service and effectiveness of vehicle
maintenance. Data about maintenance expense and service interruptions are also in-
cluded.

All revenue and cost information are represented in dollars as actually reported. Data
have not been adjusted to reflect the impact of inflation. The consumer price index (urban)
increased 16.5 percent between 1990 and 1994. The increase from December 1993 to
December 1994 was 2.8 percent.

Rounding may lead to minor variations in total values from one table to another for similar
data or may lead to instances where percentages may not add to 100.
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Introduction

burden and to develop more consolidated reporting. The number of demand response
reporters has increased steadily each year. There are 20.5 percent more demand response
reporters in 1994 than in 1990.

The number of reports indicating purchased transportation of transit service has also
increased. As shown in Exhibit 1, this increase is most noticeable in the number of bus
and demand response reporters. The number of reports reflecting purchased bus service
has increased by 2 1.3 percent since 1990, while the number of reports incorporating
purchased demand response service has increased by 22.3 percent since 1990. The bus
increase is related to a change in reporting thresholds as one means of reducing the report-
ing burden.

Qpe of Service The data in the NTD are organized by mode and type of service. There are two types of
service: purchased transportation service and directly operated service.

A transportation service is considered purchased transportation in the NTD when a con-
tractual relationship exists between at least two entities. The contractual relationship is for
the provision of public transportation service and includes payments or accruals to sellers,
fare revenues retained by the seller, and other expenses incurred by the buyer (purchaser)
for items such as contract administration, services, and materials (advertising, customer
information services, fuel maintenance, etc.). Generally, the entity buying the service is a
public agency and the seller is a private organization.

The other type of service in the NTD is directly operated service. The service provided
by a transit agency is considered directly operated when the transit agency is the entity
responsible for generating the service to the public. Directly operated service can be pro-
vided by either a public or private entity. In the NTD, a typical transit agency has both
directly operated service and purchased transportation.

Reporting Purchased There are two different ways of reporting purchased transportation data in the NTD. The
‘Ikansportation  Data most common way is the buyer reporting to the NTD and including the data related to its

purchased transportation service in its report. In most cases, the buyer has a directly
operated service in addition to the purchased transportation service; however, some re-
porters have exclusively purchased transportation and report on behalfof their sellers. The
reporting requirements for purchased transportation included in the buyer’s report are a
subset of the data available in the NTD. This subset includes total operating expenses for
the buyer (the lump expense without allocation by function or object class); transit way
mileage which includes data related to fixed guideway directional route miles; and other
ixdhstmcture  data by mode, service supplied, service consumption, and vehicle inventory.
The operating expense incurred by the buyer is allocated under object class “purchased
transportation in report” and is coded as 508.01. The cost for the seller is unknown when
purchased transportation is reported under object class 508.01. In addition, all financial
and operational data are aggregated for all purchased transportation providers under con-
tract.
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The second way of reporting purchased transportation is the seller filing itsNTD report.
In this case, the purchased transportation data are reported from a directly operated
perspective and the reporter is required to provide additional data that are used in the full
database dependiig on the size of the agency reporting. NTD requires all private carriers
operating more than 100 vehicles in maximum service to file a separate NTD report.
However, some private carriers operating less than 100 vehicles in maximum service also
submit NTD reports, These are, in most cases, private providers reporting on behalf of
their buyers which are not NTD reporters. When the seller files a separate report, the
buyer reports only the total operating expense incurred for the service provided. This
expense, which is the cost for the buyer, is allocated under object class “purchased trans-
portation tiling a separate report” and is coded as 508.02 in the buyer’s report. The seller,
however, provides a full separate report and its expenses are fully allocated by function
and object class. The total operating expense in the seller’s report is the cost to the seller.

Because of their definition, directly operated and purchased transportation categories are
not mutually exclusive categories of service; therefore, a Ml account of any data item for
both categories cannot be totaled without resulting in a double counting of the data. In
addition, any aggregation of purchased transportation data is limited to the data subset
required from reporters that included purchased transportation in their reports. In Exhibit
2, directly operated (DO) and purchased transportation (PT) are represented by two
different circles. The DO circle is bigger than thePT circle, because directly operated is a
more common category of service than purchased transportation. The intersection of the
two circles (shaded area) represents all private providers reporting their directly operated
services and is, therefore, privately generated transit data.

Directly Operated and Purchased Transportation Data

The portion of the DO circle that does not overlap the PT circle represents data for
services provided by public agencies directly  operating their services (no purchased trans-
portation). These data can be generally considered as publicly generated transit data. The
portion of the PT circle that does not overlap the DO circle is purchased transportation
data reported by public agencies included in the DO circle and is privately generated
transit data reported by the buyer (public agency).

In many exhibits of the NTST, the aggregation of data is split between directly operated
and purchased transportation in the report (object class 508.01). A full account of di-
rectly operated service is provided. However, the purchased transportation data are par-
tial and do not include private providers filing their own reports, since private providers
report fiom a directly operated perspective. Schematically, the exhibits by type of service
(directly operated and purchased transportation) are split in the way shown in Exhibit 3.

Exhibit 2
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Exhibit 3

Exhibit 5

Splitting Data Between Directly Operated and Purchased Transportation

In some instances, it might be more interesting to split the data by private and public
providers. Schematically, a split between the public and private data is shown in Exhibit
4.

Splitting Data Between Public and Private Providers

Public P&ate

The intersection of the two circles represents the purchased transportation directly oper-
ated. These data are included in Exhibit 5. For a given exhibit where the data are split by
type of service (directly operated and purchased transportation), the sum of the data item
displayed in Exhibit 5 with the purchased transportation data item included in the exhibit
under analysis will result in the total purchased transportation data item. Similarly, the data
included in Exhibit 5 subtracted fkom the total directly operated data item will result in the
total data item generated by public agencies.

Key Statistical Indicators for Purchased Transportation Agencies
That Report as Directly Operated

1994

Number Unlinked Vehicle Vehicle Vehicles
of Operating Passenger Passenger Revenue Revenue Operated

Mode Modes Expense Trips Miles Hours Miles in Maximum
Reported WWS) (WOd EQOS) (000s) OWSI Service

&IS 2 2  9451.544.8 233.400.7 1 .512.519.5 6,371 .O 92.711 .2 2,641
Commuter Rail 2 125.383.0 35,124.O 756.329.4 494.1 16 .474 .0 480
Demand Response 10 26.516 .5 2.623.1 22 .955 .5 1,091 .o 12 .855 .4 4 4 3

,....  ,:tptel 34 8863.444.3 271,14?.8 : 2,293,804.4 x 9 6 6 . 1 122,046.6 3,sBo

% bk@lgr  bwrsted 4.1% 3.6% 6 . 4 9 6 6 . 2 % 5 . 3 % Kl%

Purchased transportation, f?om a directly operated perspective, tiects only three modes
in the NTD: bus, demand response, and commuter rail. All other modes which have
purchased transportation have their data consolidated in the buyer’s report. As displayed
in Exhibit 5, there are 34 modes reported by 30 agencies reporting purchased transpor-
tation from a directly operated perspective. The percent of directly operated service is
also included.

10
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Performance
Indicators

that resulted in expenses in 1994. This is a reporting change introduced in 1994. There-
fore, except for reconciling items, operating funding and operating expenses should be
similar for the NTD 1994 Report Year.

The NTSTpresents several performance measures as indicators of efficiency and effkc-
tiveness. These indicators include operating expense per vehicle revenue hour, operating
expense per vehicle revenue mile, unlinked passenger trips per vehicle revenue hour, un-
linked passenger trips per vehicle revenue mile, operating expense per unlinked passenger
trip, and operatiig expense per passenger mile. Most of these measures are presented by
mode and type of service.

Relative Impacts
of the Data

The data in the NTD are highly concentrated in large UZAs as seen in Exhibit 6. This
concentration is not surprising, given the nature of public transit, espe@lly  mass transit,
which provides public transportation services in densely populated areas. In terms of
service consumed, over 88 percent of all data are reported by agencies in UZAs with
over 1 million population. In addition, 88.1 percent of operating expenses and 92.5
percent of capital funds expended were reported by agencies in these large population

Exhibit 6

centers.

Relative Impacts of the Data (Percentage) by UZA Size
1994

Service Consumed
Passenger Miles
Unlinked Trips

Service Supplied
Vehicle Revenue Miles
Vehicle Revenue Hours
Vehicles Oper. Max. Service

Operating Funds Total
Passenger Fares

Operating Expenses Total
Capital Funds Total
Uses of Capital Funds

Rolling Stock
Facilities and Other

Under 200,000to

200,000 1 Million

2.5 7.3
3.1 8.9

6.9 14.0
7.4 14.7
8.7 15.4
3.2 8.7
1.9 5.1
3.3 8.5
2.1 5.4

5.9 10.6
1.0 4.1

Over

1 Million

90.1
88.0

79.1
77.9
75.9
88.1
93.0
88.1
92.5

83.5
94.9

12
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Chapter 1: National Transit Projile

Exhibit  7
National  Transit  Profile

1994

General Information (System Wide) Financial Information (System Wide)
senice Consumption (millions) Sources  of operating  Funds  Expended (millions)

Annual Passenger Miles 37.881.5 Passenger Fares stv66.4
Annual Unlinked Trips 7,701.6 Local Funds $815.4
Average Weekday Unlinked Trips 25.6 State Funds 3,626.7
Average Saturday Unlinked Trips 13.3 Federal Assistance 861.5
Average Sunday Unlinked Trips 8.4 Other Funds 574.7

Total Operating Fun& Expended 17,344.
service supplied

Annual Vehicle Revenue Miles (millions) 2,679.S
Annual Vehicle Revenue Hours (millions) 180.3 Summary of Operating Expenses (millions)
Total Fleet 92,436 Salaries/Wages/Benefits $12.216.3
Vehicles Operated in Maximum Service 73,648 Materials & Supplies 1512.2
Base Period Requirement 32,279 Putchased Transportation 988.4

Other Expenses 1,6a2.9
Vehicles Owrated  in Maximum service. Total Operating kpenses

Vehicles
16, 19.9

Aeencies  *Directly Operated

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response
Other
Total

Purchased
Transportation

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response
Other
Total

40,543
8,277
3,828

769
2,976
1,742

5891

Vehicles

3,180

52;

9,85X
1,960

1 39

Reconciling Cash Expenditures (millions) $961.4
339

14 Sources of Capital Fbnds  Expenaea (millions)

1’9
Local  Funds $2,074.8
State Funds 1.005.5

185 Federal Assistance 2,518.l

---s
Total Capital bds  Rxpcnded 98.

Uses of Capital Fuuds  (millions)
Agencies * Rolling

122 Bus *ET!
0 Heavy Rail 212:6

10 Commuter Rail 226.6

25;
Light Rail 56.4
Demand Response 43.3

4 Other
Total

Facilities
and Other

$736.1
1.857.4
1,159.8

465.8
18.6

Total
$1.348.0
2,070.l
1.386.4

522.3
61.9

Sources of Operating Funds Expended
37%

Sources of Capital Funds Expended
37%

* Number of Agencies by Mode
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Exhibit 7 (continued)

Characteristics

Operating Expense (millions)
Capital Funding (millions)
Annual  Passenger Miles (millions)
Annual  Vehicle Revenue Miles (millions)
Annual Unlinked Trips (millions)
Average Weekday Unlinked Trips (millions)
Annual Vehicle Revenue Hours (millions)
Fixed Guideway  Directional Route Miles
Total Fleet
Average Fleet Age in Years
Vehicles Operated in Maximum Service
Peak to Base Ratio
Percent Spares
Performance Measures
Service Efficiency
Operating Expense/Vehicle Revenue Mile
Operating Expense/Vehicle Revenue Hour

Cost Effectiveness
Operating Expense/Passenger Mile
Operating Expense/Unlinked Passenger Trip

Service Effectiveness
Unlinked Passenger Trips/Vehicle Revenue Mile
Unlinked Passenger Trips/Vehicle Revenue Hour

National Transit Profile by Mode

Commker Light
Rail Rail

$2,227.8 $411.6
$1,386.4 $522.3
7,995.g 831.0

209.5 33.3
339.0 282.2

1.2 0.9
6.2 2.3

6,033.4 561.9
5,126 1,031

19.2 14.3
4,349 769

2.0 1.6
18% 34%

$10.63 $12.38
$359.37 $178.13

$0.28 $0.50
$6.57 $1.46

1.62 8.48
54.68 122.13

Commuter Rail
Operating Expense Per
Vehicle Revenue Mile

Operating Expense Per Passenger Trips Per
Passenger Mile Vehicle Revenue Mile

c........ .*. -......... .......... ............ . ‘0......... .....

Light Rail
Operating Expense Per Operating Expense Per Passenger Trips Per
Vehicle Revenue Mile Passenger Mile Vehicle Revenue Mile

$15.00

$lo.m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . ..___......_...................................................$5.00 ______________,_____........-...............-..................

$0.  10 __..______...____.................................................

$0.00
‘90 ‘91 ‘92*  ‘93*  ‘94* ‘90 ‘91 ‘92*  ‘93*  ‘94*

* Joint expenses eliminated and allocated to individual modes.

Source: 1994 National Transit Database
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Exhibit 7 (continued)

Characteristics
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change by Boston contributed 65 percent of this increase, while the addition of new light
rail systems accounted for 30 percent of the total increase. In real terms, 1994 was a
stable year for existing light rail systems, but the implementation of new systems in metro-
politan areas previously not served by this mode increased the overall potential ridership
of light rail.

The revenue mileage for heavy rail and commuter rail increased 2.1 and 3 percent, re-
spectively, from 1993 to 1994. The most significant aspect of heavy rail is that service
supplied increased by 2.1 percent despite the “loss” of some high revenue mileage lines to
light rail. Demand response was the mode with the second highest increase in revenue
miles, with an increase of 12.1 percent in 1994. From 1985 to 1994, the increase in
revenue miles for demand response was 302 percent. This increase is explained by a
growing demand for this mode.

In the aggregate, transit service consumed, as measured by unlinked passenger trips, de-
creased during the 19851994 timeframe by nearly 8 percent. However, unlinked passen-
ger trips increased 3.6 percent in 1994, bringing the total ridership back to 199 1 levels.
Bus and heavy rail are the only modes with a decline in unlinked passenger trips during the
1985- 1994 timefmme. All other modes of service showed increases in ridership. Annual
bus ridership declined by nearly 8 10 million unlinked passenger trips from 1985 to 1994.
Bus service in 1994 accounted for nearly 15 percent fewer riders than in 1985; nonethe-
less, bus service accounted for 60 percent of the unlinked passenger trips made via transit
in 1994, compared with 65 percent in 1985. Heavy rail also declined in ridership, carry-
ing nearly 5 percent fewer riders in 1994 than in 1985.

In contrast, such modes as commuter rail, light rail, and demand response carried substan-
tially greater numbers of riders in 1994 than in 1985. These modes show ridership in-
creases of more than 23,216, and over 227 percent, respectively, in 1994 compared
with 1985. Again a substantial part of the increase in the ridership for light rail for 1994 is
explained by the reporting change by Boston mentioned earlier.

Comparing 1994 with 1993, all modes experienced increases in unlinked passenger trips
with the exception of bus, which decreased by 0.2 percent. The ridership for heavy rail
increased by approximately 6 percent despite the “loss” of some service to light rail as a
result of the reporting change by Boston. Commuter rail displayed an increase of 5.6
percent in ridership for 1994 and light rail displayed a 50.5 percent increase. The contri-
bution of new light rail systems to the increase in ridership for this mode for 1994 was 9.4
percent, and the contribution of the report change by Boston was 86 percent. Demand
response experienced an increase in unlinked passenger trips of nearly 4 percent from
1993 to 1994.

Operating Expense Operating expenses increased consistently in the last 10 years at an average rate of 6.1
percent a year or $634.9 million per year since 1985. The total increase for the 1985-
1994 period is approximately 60 percent, disregarding inflationary effects. In 1994, the
nation spent over $16.3 billion on public transit, with an increase of 5.5 percent from
1993 to 1994. This represents a net increase of $847.3 million. In the aggregate, in 1994,
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there was a change in the trend for operating expenses, with an increase greater than the
average yearly increase of the last 10 years. At the modal level, light rail and demand
response were the modes with the highest increase in operating expenses. Operating ex-
penses for light rail increased 3 1 percent compared with 1993, and demand response
experienced an increase of 17.4 percent.

Exhibit 8 provides summaries of vehicle revenue miles, unlinked passenger trips, and
operating expenses by mode from 1985 to 1994.

Ten Year Data Summary Tables Exhibit 8
1985-l 994

Vehicle Revenue Miles by Mode
(Millions)

M
Commuter

Rail
167.1
170.2
169.9
183.5
190.2
193.1
197.9
199.9
203.4
209.5

le
Light Demand ., Total
Rail Response Other ,,,,,, ;,,
15.9 90.4 24.7 2,2#6. I
16.7 104.8 24.9 ,’ 2,255;3
16.0 113.4 25.6 2,298.0
20.1 132.8 27.1 :,. 2,375.O
20.5 152.1 23.1 .:.:2,405.4
23.0 171.2 24.3 ‘I: 2,466.9
26.6 185.8 27.6 ‘,’ 2,493.f
27.8 208.5 32.2 2,534.0
26.9 243.4 36.0 25932
33.3 272.8 62.1 um.8

Heavy
Rail
443.2
462.6
473.9
503.0
513.1
520.6
506.3
509.7
505.2
516.0

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Bus
1,463.8
1,476.l
1,497.2
1,508.5
1,506.4
1,534.5
1,552.3
1,555.g
1,578.3
1,585.8

Unlinked Passenger Trips by Mode
(Millions)

l- le
Light
Rail
130.7
128.4
131.3
152.6
161.1
174.0
183.6
187.4
187.5
282.2

Year
(-

1 176.3 1’ i

,’ .’

Total
Ither ;,‘, ,‘, ,,
191.4 8,349-f

',930,3
196.6 7,88§.8
199.2 <’ ?,812,5
190.6 : 8,O
190.1 7,965*6
192.6 7,f

Heavy r
Rail

2,289.8
2,332.7
2,402.l
2,307.7
2,541.g
2,346.3
2,167.O
2,207.2
2,045.6
2,169.4

Demand
Response

23.8
27.3
29.2
34.1
36.7
39.7
42.4
45.3
52.0
54.1

Commuter
Rail
275.3
305.8
310.9
324.9
329.6
328.4
323.8
313.6
320.8
339.0

Bus
5,438.7
4,959.8
4,795.7
4.794.0
4,838.1
4,887.l
4,825.5
4,748.0
4,638.5
4,629.4

1985
1 986
1 987
1 988
1 989
1 990
1 991
1992
1993
1994

Operating Expense by Mode

le
Light
Rail
$140.1
158.2
171.6
197.2
209.4
236.0
289.7
307.2
314.0
411.6

(

t

Demand .. Tctal
Response Other
$154.4 $306.1 +ID,I97.0
176.2 309.0 $11,72'f.3
211.2 254.0 SI2,358.9
251.6 261.3 513,118.I
322.5 284.1 $13,882,6.
385.5 322.8 @14,7D4.7
442.6 325.2 ;$I l&403,7
499.8 341.6 ‘;$I 5,493.5
540.0 355.7 .1$15,472-T
633.9 400.9 $16,319.9

Heavy
Rail

$2,847.5
3.101.6
3.234.7
3,524.0
3.7035
3.825.0
3,841.2
3,555.1
3,669.0
3,786.2

:ommuter
Rail
$731.7
1,640.3
1,748.4
1,889.2
2,068.l
2,156.8
2,175.4
2.169.7
2,080.O
2,227.8

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

I--Bus
$6,017.2
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there was a change in the trend for operating expenses, with an increase greater than the
average yearly increase of the last 10 years. At the modal level, light rail and demand
response were the modes with the highest increase in operating expenses. Operating ex-
penses for light rail increased 3 1 percent compared with 1993, and demand response
experienced an increase of 17.4 percent.

Exhibit 8 provides summaries of vehicle revenue miles, unlinked passenger trips, and
operating expenses by mode from 1985 to 1994.

Ten Year Data Summary Tables Exhibit 8
1985-l 994

Vehicle Revenue Miles by Mode
(Millions)

M
Commuter

Rail
167.1
170.2
169.9
183.5
190.2
193.1
197.9
199.9
203.4
209.5

le
Light Demand ., Total
Rail Response Other ,,,,,, ;,,
15.9 90.4 24.7 2,2#6. I
16.7 104.8 24.9 ,' 2,266;3
18.0 113.4 25.6 2,298.0
20.1 132.8 27.1 :,. 2,375.O
20.5 152.1 23.1 :.:2,405.4
23.0 171.2 24.3 'I: 2,466.9
26.6 185.8 27.8 ',' 2,493.f
27.8 208.5 32.2 2,534.0
26.9 243.4 36.0 25932
33.3 272.8 62.1 um.8

Heavy
Rail
443.2
462.6
473.9
503.0
513.1
520.8
508.3
509.7
505.2
516.0

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Bus
1,463.8
1,476.l
1,497.2
1,508.5
1,506.4
1,534.5
1,552.3
1,555.g
1,578.3
1,585.8

Unlinked Passenger Trips by Mode
(Millions)

l- le
Light
Rail
130.7
128.4
131.3
152.6
161.1
174.0
183.6
187.4
187.5
282.2

Year
(-

1 176.3 1' i

,’ .’

Total
Ither ;,', ,', ,,
191.4 8,349-f

‘,931J,3
196.6 7,88§.8
199.2 <' ?,812,5
190.6 : 8,O
190.1 7,965*6
192.6 7,f

Heavy r
Rail

2,289.8
2,332.7
2,402.l
2,307.7
2,541.g
2,346.3
2,167.O
2,207.2
2,045.6
2,169.4

Demand
Response

23.8
27.3
29.2
34.1
36.7
39.7
42.4
45.3
52.0
54.1

Commuter
Rail
275.3
305.8
310.9
324.9
329.6
328.4
323.8
313.6
320.8
339.0

Bus
5,438.7
4,959.8
4,795.7
4.794.0
4,838.1
4,887.l
4,825.5
4,748.0
4,638.5
4,629.4

1985
1 986
1 987
1 988
1 989
1 990
1 991
1992
1993
1994

Operating Expense by Mode

le
Light
Rail
$140.1
158.2
171.6
197.2
209.4
236.0
289.7
307.2
314.0
411.6

(

t

Demand .. Total
Response Other
$154.4 $306.1 +ID,I97.0
176.2 309.0 $11,72'f.3
211.2 254.0 SI2,358.9
251.6 261.3 513,118.I
322.5 284.1 $13,882,6.
385.5 322.8 @14,7D4.7
442.6 325.2 ;$I 5,403,7
499.8 341.6 ';$I 5,493.5
540.0 355.7 .1$15,472-T
633.9 400.9 $16,319.9

Heavy
Rail

$2,847.5
3.101.6
3.234.7
3,524.0
3.703.5
3.825.0
3,841.2
3,555.1
3,669.0
3,786.2

:ommuter
Rail
$731.7
1,640.3
1,748.4
1,889.2
2,068.l
2,156.8
2,175.4
2.169.7
2,080.O
2,227.8

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

I--Bus
$6,017.2
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Upon examination of service efficiency as measured by the ratio between operating ex-
penses and vehicle revenue miles during the 1985-l 994 timeframe, the overall increase
was 32 percent and the expansion in service supplied was 22 percent. The modes with the
greatest increases during the 1985-1994 period are commuter rail, light rail, and demand
response, with increases of 242,40, and 136 percent, respectively. Commuter rail had
sharp increases in operating expense per vehicle revenue mile from 1985 to 1990 and
decreased from 1990 to 1993. The increases for light rail and demand response are ex-
plained mainly by a sharp increase in the number of new systems which began operation
during the 1985-1994 timeframe.

One measure of service effectiveness is the ratio of unlinked passenger trips by vehicle
revenue mile. Exhibit 10 displays these data for the 1985-1994 timeframe. In the aggre-
gate, the ratio for 1994 is identical to 1993. However, upon examination of each mode,
only bus and demand response displayed decreases in service effectiveness in 1994. The
ratio for rail modes increased in 1994, with light rail increasing nearly 22 percent. This
increase indicates that in 1994 there was a recovery in the consumption of public trans-
portation and that this recovery was concentrated in the largest urbanized areas (popula-
tion of over 1 million) of the country where almost all rail modes are located.

Unlinked Passenger Ttips Per Vehicle Revenue Mile by Mode
1985-l 994

Year Bus
1985 3.72
1986 3.36
1987 3.20
1988 3.18
1989 3.21
1990 3.18
1991 3.11
1992 3.05
1993 2.94
1994 2.92

Heavy Commuter
Rail

5.17
5.04
5.07
4.59
4.95
4.51
4.26
4.33
4.05
4.20

Rail
I .65
I .80
1.83
1.77
I.73
1.70
1.64
1.57
I .58
1.62

Light Demand
Rail Response

8.22 0.26
7.69 0.26
7.29 0.26
7.59 0.26
7.86 0.24
7.57 0.23
6.90 0.23
6.74 0.22
6.97 0.21
8.48 0.20

The service effectiveness for bus, as measured by unlinked passenger trips per vehicle
revenue mile, remained stable in 1994, with a small decrease of 0.6 percent. This small
decrease is explained by a decline in ridership for this mode in small-size and medium-sii
urbanized areas. Small-size urbanized areas are those with a population under 200,000
and medium-size urbanized areas are those with a population between 200,000 and 1
million. Light rail displayed the highest increase in service effectiveness in 1994, with an
increase of nearly 22 percent compared with 1993. This increase is in part the result of a
reporting change by Boston. With this fact taken into account, an increase of nearly 4
percent in the service effectiveness of heavy rail (despite the reporting change by Boston)
is the most striking fact in the consumption of public transportation in 1994. Demand
response experienced a decrease in service effectiveness in 1994, which has been the

Exhibit 10
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Passenger fare revenue in 1994 was !§. 84 per unlinked passenger trip, which represents an
increase of 3.7 percent over 1993. During the 1985- 1994 period, passenger fare revenue
per unlinked passenger trip increased 82.6 percent.

Exhibit 13 Passenger Fare Revenue Per Unlinked Passenger Trip
1985-l 994

50.90

$0.80

50.70

80.60

e 8 0 . 5 0

Ilm 5 0 . 4 0

50.30

80.20
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Chapter 2: Key Modal Characteristics of Individual Transit Agencies

Chapter 2
Key Modal Characteristics
of Transit Agencies

The exhibits and discussion in this chapter provide data on operations, performance, and Introduction
other significant characteristics of the 15 largest bus and demand reqponse transit agen-
cies and for all transit agencies operating heavy rail, commuter rail, light rail, trolleybus,
fenyboat, and automated guideway  systems. One change introduced this year in this chapter
is related to purchased transportation data. In previous years, the exhibits in this chapter
displayed data from individual transit agencies which included the directly operated com-
ponent of the service and the purchased transportation data reported by the individual
transit agency. In previous years, agencies that had part of their service supplied by
private providers filing their own National Transit Database (NTD) report did not have
that component of the service included in the exhibits, because the purpose of this chap-
ter was to provide data for individual reporters. In 1994, all purchased transportation data
are included and a 111 characterization of a transit system’s mode is provided.

The change implemented for the 1994 edition of the National Transit Summaries and
Trends (1vTsT) affects only three modes: bus, demand response, and commuter rail. For
bus, New Jersey Transit, New York City Department of Transportation, and Dallas DART
are agencies for which the data are an aggregation of their reports and the reports of their
providers fXng separately. Demand response has private providers filing separately for the
following agencies: Port Authority ofAllegheny County (Pittsburgh), Metro Dade Transit
Agency (Miami), and Pace, Suburban Bus Division (Suburban Chicago). For commuter
rail, the private providers, Burlington Northern Railroad and Chicago & Northwestern
Railroad, are aggregated with the data provided by the buyer of their services which is the
Northeastern Illinois Regional Commuter Railroad Corporation, known as Metra.

Operating expenses for purchased transportation are the expenses incurred by the buyer
of the service (object classes 508.1 and 508.2). For more information about purchased
transportation, refer to the NTSTIntroduction.

Three exhibits are presented for each of the following modes: bus, heavy rail, commuter Chapter
rail, light rail, and demand response. Information concerning trolleybus, ferryboat, and Organization
automated guideway systems is also presented because these modes are the predominant
ones in the “other” category. Exhibits 14 through 37 provide data concerning service,
pefiormance indicators, and infrastructure for each mode.
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Chapter 2: Key Modal Characteristics of Individual Transit Agencies

The data indicate that, in addition to the secondary role of private providers for the top 15
bus transit systems, the routes served by the top 15 have a commuter orientation, longer
trip lengths, and higher average speeds.

As demonstrated in Exhibit 15,3.79  unlinked passenger trips per vehicle revenue mile
are realized on average by the combination of the top 15 bus systems, compared with
2.92 for all bus agencies. However, it should be noted that only 8 of the top 15 agencies
demonstrate greater unlinked passenger trips per vehicle revenue mile than the 2.92 aver-
age for all bus agencies.

Exhibit 15 also reflects the low service efficiency of these 15 bus agencies. In terms of
operating expense per vehicle revenue mile and per vehicle revenue hour, these agencies
attained figures of $7.25 and $85.87, respectively, compared with $5.59 per vehicle
revenue mile and $72.01 per vehicle revenue hour for all bus agencies. Only 5 of the 15
agencies posted figures that were less than the national average. In terms of operating
expense per unlinked passenger trip and operating expense per passenger mile, these 15
agencies averaged $1.9 1 and $0.5 5, respectively. Nationally, the average figures for bus
are $1.91 and $0.52. Thus, in terms of cost effectiveness, these 15 agencies are more in
line with the national average for bus.

Key Bus Performance Indicators of Transit Agencies
1994

ST Agency  Name

LA-LACMTA
DenVer-RTD
Washington-WMATA
Chicago-RTA-CTA
Boston-MSTA
Baltimore-Maryland-MTA
Minneapolis-St.  Paul-MCTO
New  JerseY  Transit

NY NY-MTA-NYCTA
NY New  York  Citv DOT
PA Philadelphi&PTA
PA Pittsburgh-PAT
TX Dallas-DART
TX Houston-Metro

Per

Vehicle

Revenue

Mile

WRMI
(7.63

4.95
7.57
7.11
5.75
5.54
5.33
4.55

11.57
9.55
5.31
5.94
5.24
4.92
5.59

b7.26
55.59

Operating  Expense

Per

Vehide

Revenue

HOIX

IVRH)
(42.45

80.55
57.70
74.01

104.75
75.10
75.19
79.54
91 .a5

(UPT)
7

(PM)
b0.45

0.55
0.54

2.11
2.00
1.55 0.55
2.15 0.79
1.54 0.47
2.00 0.50
2.90 0.35
1.73 0.90

95.27 1.97

I I

0.53
54.95 1.77 0.51
75.55 2.19 0.53
50.57 2.55 0.55

Per

Unlinked Perl-Passenger  Passengel

Trip Mile

74.03
110.59

QBS.B?
LJ2.01

Passenger

T
Per

Vehicle

Revenue

Mile

MIMI
4.58

2.35
3.94
4.55
4.05
4.25
2.57
1.57
5.75
5.00
4.59
2.72
2.05
2.30
2.09

Hour

IVRH)
55.48

35.27
43.91
47.49
45.53
49.45
37.57
27.42
53.15
49.54
47.90
35.15
31.45
34.55
35.17

sssmgsr
Miles

Per

Vehids

R0VenUe
Hour

IVRH)
207.34

143.51
137.13
112.51
132.71
153.10
151.05
222.00
101.75
154.15
135.31
145.52
139.54
195.95
237.72

Exhibit 15

Vehide

Pevenue  Miles

Per

Vshide

Revenue

Hour

(MPH)
12.12
15.29
11.15
10.41
11.95
11.54
14.10
15.41
7.57
9.97

10.22
12.94
15.39
15.05
15.52

: riti
72&a

Exhibit 16 indicates that the majority of the 15 agencies have at least some exclusive or
shared rights-of-way for their bus operations, with 8 of the systems having more than 20
directional route miles of such rights-of-way. Data in this exhibit reflect fixed guideway
operated by each bus transit agency. In many larger metropolitan areas, several bus agen-
cies operate on the same fixed guideway segments. Exhibit 60 provides data on the
actual segments operated by the 15 top bus agencies. These 15 agencies also account for
over 40 percent of the buses operated in maximum service.
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The data indicate that, in addition to the secondary role of private providers for the top 15
bus transit systems, the routes served by the top 15 have a commuter orientation, longer
trip lengths, and higher average speeds.

As demonstrated in Exhibit 15,3.79  unlinked passenger trips per vehicle revenue mile
are realized on average by the combination of the top 15 bus systems, compared with
2.92 for all bus agencies. However, it should be noted that only 8 of the top 15 agencies
demonstrate greater unlinked passenger trips per vehicle revenue mile than the 2.92 aver-
age for all bus agencies.

Exhibit 15 also reflects the low service efficiency of these 15 bus agencies. In terms of
operating expense per vehicle revenue mile and per vehicle revenue hour, these agencies
attained figures of $7.25 and $85.87, respectively, compared with $5.59 per vehicle
revenue mile and $72.01 per vehicle revenue hour for all bus agencies. Only 5 of the 15
agencies posted figures that were less than the national average. In terms of operating
expense per unlinked passenger trip and operating expense per passenger mile, these 15
agencies averaged $1.9 1 and $0.5 5, respectively. Nationally, the average figures for bus
are $1.91 and $0.52. Thus, in terms of cost effectiveness, these 15 agencies are more in
line with the national average for bus.

Key Bus Performance Indicators of Transit Agencies
1994

ST Agency  Name

LA-LACMTA
DenVer-RTD
Washington-WMATA
Chicago-RTA-CTA
Boston-MSTA
Baltimore-Maryland-MTA
Minneapolis-St.  Paul-MCTO
New  JerseY  Transit

NY NY-MTA-NYCTA
NY New  York  Citv DOT
PA Philadelphi&PTA
PA Pittsburgh-PAT
TX Dallas-DART
TX Houston-Metro

Per

Vehicle

Revenue

Mile

(VRMI
(7.63

4.95
7.57
7.11
5.75
5.54
5.33
4.55

11.57
9.55
5.31
5.94
5.24
4.92
5.59

b7.26
55.59

Operating  Expense

IVRH)
(42.45

80.55
57.70
74.01

104.75
75.10
75.19
79.54
91 .a5

(UPT)
7

(PM)
b0.45

0.55
0.54

2.11
2.00
1.55 0.55
2.15 0.79
1.54 0.47
2.00 0.50
2.90 0.35
1.73 0.90

95.27 1.97

I I

0.53
54.95 1.77 0.51
75.55 2.19 0.53
50.57 2.55 0.55

Per

Unlinked Perl-Passenger  Passengel

Trip Mile

74.03
110.59

QBS.B?
LJ2.01

Passenger

T
Per

Vehicle

ReVellU.3

Mile

IVRMI
4.58

2.35
3.94
4.55
4.05
4.25
2.57
1.57
5.75
5.00
4.59
2.72
2.05
2.30
2.09

sssmgsr
Miles

Per

Vehids

Hour

IVRH)
55.48

35.27
43.91
47.49
45.53
49.45
37.57
27.42
53.15
49.54
47.90
35.15
31.45
34.55
35.17

R0VenUe
Hour

IVRH)
207.34

143.51
137.13
112.51
132.71
153.10
151.05
222.00
101.75
154.15
135.31
145.52
139.54
195.95
237.72

Exhibit 15

Vehide

Pevenue  Miles

Per

Vshide

Revenue

Hour

(MPH)
12.12
15.29
11.15
10.41
11.95
11.54
14.10
15.41
7.57
9.97

10.22
12.94
15.39
15.05
15.52

: riti
72&a

Exhibit 16 indicates that the majority of the 15 agencies have at least some exclusive or
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As seen in Exhibit 18,6 of the reporting transit agencies exceed the average of 4.20
unlinked passenger trips per vehicle revenue mile and 7 exceed the average of 86.92
unlinked passenger trips per vehicle revenue hour. This is reflective of a high level of
service effectiveness for these operators.

Exhibit 18 also offers insight into the relative service efficiency and cost effectiveness of
these agencies. Four agencies had operating expenses per vehicle revenue mile of less
than the $7.34 national average, and 2 realized operating expenses per vehicle revenue
hour of less than the $15 1.70 national average. Five agencies also posted operating
expenses per unlinked passenger trip that were lower than the national average of $1.75.
Six agencies were equal to or less than the $0.35 national average for operating expenses
per passenger mile.

Key Heavy Rail Performance Indicators of Transit Agencies

T
ST Agency Name

LA-IACMTA
San Francisco -8ART
Washington-WMATA
Miami-MDTA
Atlanta-MARTA
Chicego-RTA-CTA
Boston-MaTA
a&imore-MDOT
NY-MTA-UYCTA
NY-MTA-Staten Island
Port Authority-PATH
Cleveland-RTA
PhiladelohiaPATCO

1994
Operating Expense

Per
Vehicle
Revenue

Mile

fVFM
$34.38

4.89
8.33
a.62
3.58
8.54
9.11
9.01
7.47
9.88

12.18
10.28

8.32
7.70

..17’.34

Per Per
Vehicle Unlinked
Revenue kssenger

Hour Trip
WRHI IUPT)
$497.51 $4.32

174.83 2.72
219.41 1.71
213.25 3.32

93.24 1.07
158.93 2.09
200.39 1.11
231.62 3.15
136.13 1.71
209.24 3.62
245.88 2.41
266.75 2.84
183.21 2.42
152.57 1.27

slisl;fo. :.#I33

Per
essengel

Mile

PQJ)
$2.88
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0.31
0.42
0.20
0.33
0.37
0.60
0.38
0.49
0.55
0.37
0.28
0.29

:.

T Passenger
‘I

Per
Vehicle
Revenue

Mile
PJRM)

7.95
1.80
4.87
2.59
3.35
3.14
8.20
2.86
4.36
2.73
5.05
3.62
2.61
8.05
-

4.20

i
Per

Vehicle
Revenue

Hour
P.‘RH)
115.11

64.39
128.36

64.20
87.13
75.26

i 80.43
73.59
79.39
57.83
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94.03
75.61

119.82

86.92

F‘kssenger
Miles

Per
Vehicle
Revenue

Hour
(VRH)
172.94
760.70
698.01
509.33
471.96
478.24
548.49
385.83
354.69
423.88
443.7s
721.29
662.84

Vehicle
Revenue Miles

Per
Vehicle

Revenue
Hour

(MPH)
14.47
35.78
26.35
24.74
26.01
23.98
22.00
25.70
18.21
21.18
20.17
26.00
29.00

Exhibit 18

Exhibit 19 also reflects the dominance of the New York City agencies. Nearly 38 per-
cent of heavy rail route miles are accounted for by the New York City area and 44
percent of heavy rail track miles are located there. Nearly 5 1 percent of all heavy rail
stations are served by the threeNew York City agencies. Nearly 64 percent of heavy rail
vehicles operated in maximum service and 60 percent of heavy rail vehicles available for
service are accounted for by the three New York City agencies.
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Exhibit 19

Commuter Rail
Agencies

Exbibit 20

Key Heavy Rail Infrastructure Characteristics of Transit Agencies
1994

Agency Name

LA-LACMTA
San Francisco BART
Washington-WMATA
Miami-MDTA

Atlanta-MARTA
Chicago-RTA-CTA

Boston-MBTA
Baltimore-MDOT
NY-MTA-NYCTA

NY-MTA-Staten Island
Port Authority-PATH
Cleveland-RTA

Philadelphia-PATCO

Fixed

Guideway
Directional
qoute Miles

6 . 0
1 4 2 . 0
178 .2

4 2 . 2

80.8
2 0 7 . 7

75.8
2 6 . 6

4 9 2 . 9

2 8 . 6
2 8 . 6
3 8 . 2

3 1 . 5
76.1

11,4&$:2

Miles of
of Track Stations

8 . 8 5
196 .5 3 4
1 9 2 . 0 7 4

5 3 . 2 21
9 9 . 2 3 3

2 8 9 . 2 1 4 5

107.7 5 3
3 1 . 6 1 2

8 3 4 . 2 4 6 9

3 2 . 5 2 2
43 .1 1 3
4 1 . 9 1 8

3 8 . 4 1 3

Number
of

Accessible
Stations

5

3 4
7 4

0

3 3
0

3 3
1 2

2 5
2
6
1

2

Vehicles

Operated
in Maximum

Service

1 6
4 0 6
588

7 6

2 3 8
8 0 4
4 0 6

4 8
4,948

3 6
2 8 2

3 5
1 0 2
2 9 2

8,277

5 8 9 16 .7
7 6 4 11 .2
1 3 6 1 2 . 0
2 3 8 10 .9

1 , 2 3 0 11 .6
4 3 2 16 .8
1 0 0 9 . 4

5 , 8 0 3 2 1 . 5
6 4 2 3 . 0

3 4 2 2 1 . 8
6 0 11 .o

121 2 1 . 4
3 7 3 25.1

10,282

18.6.

Exhibits 20,21, and 22 present all 16 commuter rail systems, encompassing 19 individual
agencies. Once again, this mode is dominated by two agencies primarily serving theNew
York City metropolitan area, one serving New Jersey, and one serving the Chicago metro-
politan area. As shown in Exhibit 20, the systems serving the metropolitan areas of New
York-New Jersey and Chicago accounted for 80.7 percent of the total operating ex-
penses for commuter rail systems, 78 percent of the vehicle revenue miles, 77 percent of
the vehicle revenue hours, 80.5 percent of the unlinked passenger trips, and 82.5 percent
of the passenger miles. Therefore, three individual agencies and one commuter rail system
(Chicago) are responsible for over 77 percent of service supplied and consumed for
commuter rail in the nation.

Key Commuter Rail Operating Characteristics of Transit Agencies
1994

ST Agency Name Service Operating
EXLlSllSS

Vehicle Vehicle Unlinked
Revenue Revenue Passenger

Miles Hours Tries

I I 600s) I w3os)  I wosl I 1000s) (O&S) uxw
CA 1 LA-OCTA 1 PT 1 $1206.5 1 86 .8 1 2 .2 1 137 .6 0 .7 5.640.2
CA
CA
CT
F L
IL

IN
M A
M D
NJ

NY
NY
PA
PA

LA-SCRRA PT 42.484 .0 3 .124 .6 77 .9
SF-CALTRANS P T 39.572.9 3.378.1 112.3
Hartford-Conn DOT P T 5.865.2 445 .6 10.6
Ft. Lauderdale-TCRA Is 20.888.2 2 .451 .5 60 .9
Chicago-RTA-Metra 486.6179,424.Q 14,474.a

pr f 130,276.Y l?,Ol%.%  .80@,&

Nti IN-NICTD I-0tel DO 309,699.T 20.862.0 31,460.l  2.038.2 970.1 58.1
Boston-MBTA DO 100,010.0 15.988.7 530 .5
Baltimore-Maryland-MTA 32.414 .3 5.928.0 117.6

New Jersey Transit IF:, 330,1-42,0 36,146,O 1.075.8..
~, 7.626.8 m 26.2

337.967.9 ,, ,3t@a1,.9 1 I w&Q
NY-MTA-Long Island RR DO 662.423.5 54.380.1 1.714.8
NY-MTA-Metro North RR DO 488,496.4 37.9363 990.2
Philadelphia-Penn DOT PT 1.237.7 198.5 3 .9
Philadelphia-SEPTA DO 152.846.9 11.574.0 420 .8

3 .291 .2 12.9 109.511.8
5.607.2 19.2 127.285.5

280.7 1.1 5.826.6
2 .912 .9

30.9%%.6
S5,612,5
66.871.5

2.588.0
23.280.1

5 0 5 2 . 4
46,274s

1,343.1
,47,618.0

97.393 .0
62;140.6

47 .4
20 .926 .2

61313.7 .. 2S2,662.3.
8&S,% 56,290,8

Average
Weekday
Unlinked

Passenger
Trios

Passenger
Miles

9 .7 96.504.1
113.4 622613.6
153.4 w7s5.3
246.8 1;405,~%%.9 _

9.3 72.401.4
83.9 431.390.3
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Exhibit 19

Commuter Rail
Agencies
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1994
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Exhibits 20,21, and 22 present all 16 commuter rail systems, encompassing 19 individual
agencies. Once again, this mode is dominated by two agencies primarily serving theNew
York City metropolitan area, one serving New Jersey, and one serving the Chicago metro-
politan area. As shown in Exhibit 20, the systems serving the metropolitan areas of New
York-New Jersey and Chicago accounted for 80.7 percent of the total operating ex-
penses for commuter rail systems, 78 percent of the vehicle revenue miles, 77 percent of
the vehicle revenue hours, 80.5 percent of the unlinked passenger trips, and 82.5 percent
of the passenger miles. Therefore, three individual agencies and one commuter rail system
(Chicago) are responsible for over 77 percent of service supplied and consumed for
commuter rail in the nation.
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modes, but this is not an indication of low utilization of the service. The main reason for the
low service effectiveness of commuter rail is related to the concentration of ridership
during peak hours combined with the long distances travelled by commuters.

Exhibit 22 also demonstrates the dominance of New York City agencies, as well as New
Jersey and Chicago, relative to infrastructure. Commuter rail systems serving those areas
account for 75 percent of the vehicles operated in maximum service, 50 percent of the
fixed guideway directional route miles, and 57 percent of the commuter rail stations.

Exhibit 22 Key Commuter Rail Infrastructure Characteristics of Transit Agencies
1994

Agency Name

IA-OCTA
IA-SCRRA
SF-CALTRANS
Hartford-Conn DOT
Ft. Lauderdale-TCRA
Chicago-RTA-Metra
NW IN-NICTD
Boston-MBTA
8altimoraMarylandMTA
New Jersey Transit
NY-MTA-Long Island RR
NY-MTA-Metro North RR
Philadelphia-Penn DOT
Philadelphia-SEPTA

F i x e d
Guideway
Directional
Route Miles

NU
668.4
153.6
65.6

132.8
864.4
138.4
529.8
373.4

1.171.6
638.2
535.4
144.0
442.8
175.0

:;:;:i$,y3,i$
-

Miles
of Track

N/A
460.2
153.6
68.3

136.1
1.104.6

89.0
460.3
455.1

1.177.3
701.1
751.0
144.0
694.8

Number
of

Stations
N/A

38
34

7
15

216
18

101
39

163
134
107

14
181

16

Number
of

Accessible
Stations

N/A
38
0
7

15
59

7
49

0
27
15
0
4

25
16

Vehicles
Operated

or Maximun
Service

5
125
90
13
25

952
45

291
107
691
976
696

12
267

54

I

Vehicles
Available

or Maximum
Service

5
146
93
25
31

1,039
56

346
129
825

1,184
792

3 : :
71

Average
fleet

%i
1.7
8.9

27.3
5.3

18.9
8.7
6.4

22.6
17.8
23.2
19.0
42.1
19.6

Light R&Agencies Also significant is the commuter rail infrastructure of the Northeastern Illinois Regional
Commuter Railroad Corporation (Metra) and its purchased transportation providers
(Burlington Northern Railroad and Chicago & Northwestern Transportation Company);
Southeastern Pennsylvania Transportation Authority (SEPTA); and the Massachusetts Bay
Transportation Authority @4BTA).

Exhibits 23,24, and 25 provide data for all 19 reporting light rail operators. It should be
noted that two new start agencies (St. Louis and Denver) were added for 1994.

Exhibit 23 demonstrates that five agencies, Massachusetts Bay Transportation Authority
(MBTA) in Boston, Southeastern Pennsylvania Transportation Authority (SEPTA) in Phila-
delphia, San Francisco Municipal Railway (Muni), Los Angeles County Metropolitan Tram+
portation Authority (LACMTA) in Los Angeles, and the San Diego Trolley, dominate
service consumed statistics. These agencies reported over 70 percent of the unlinked
passenger trips made via light rail and realized 64 percent of the accumulated passenger
miles.

In terms of service supplied, these five agencies also accounted for a majority of vehicle
revenue miles and hours. Combined,  they reported over 59 percent of thevehicle revenue
miles and 60.5 percent of vehicle revenue hours.
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modes, but this is not an indication of low utilization of the service. The main reason for the
low service effectiveness of commuter rail is related to the concentration of ridership
during peak hours combined with the long distances travelled by commuters.

Exhibit 22 also demonstrates the dominance of New York City agencies, as well as New
Jersey and Chicago, relative to infrastructure. Commuter rail systems serving those areas
account for 75 percent of the vehicles operated in maximum service, 50 percent of the
fixed guideway directional route miles, and 57 percent of the commuter rail stations.
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Light R&Agencies Also significant is the commuter rail infrastructure of the Northeastern Illinois Regional
Commuter Railroad Corporation (Metra) and its purchased transportation providers
(Burlington Northern Railroad and Chicago & Northwestern Transportation Company);
Southeastern Pennsylvania Transportation Authority (SEPTA); and the Massachusetts Bay
Transportation Authority @4BTA).

Exhibits 23,24, and 25 provide data for all 19 reporting light rail operators. It should be
noted that two new start agencies (St. Louis and Denver) were added for 1994.

Exhibit 23 demonstrates that five agencies, Massachusetts Bay Transportation Authority
(MBTA) in Boston, Southeastern Pennsylvania Transportation Authority (SEPTA) in Phila-
delphia, San Francisco Municipal Railway (Muni), Los Angeles County Metropolitan Tram+
portation Authority (LACMTA) in Los Angeles, and the San Diego Trolley, dominate
service consumed statistics. These agencies reported over 70 percent of the unlinked
passenger trips made via light rail and realized 64 percent of the accumulated passenger
miles.

In terms of service supplied, these five agencies also accounted for a majority of vehicle
revenue miles and hours. Combined,  they reported over 59 percent of thevehicle revenue
miles and 60.5 percent of vehicle revenue hours.
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Exhibit 25

Exhibit 25 shows that the same five agencies mentioned above accounted for 6 1.5 per-
cent of the vehicles operated in maximum service, over 47 percent of the light rail stations,
and 46.2 percent of the directional route miles.

Key Light Rail Infrastructure Characteristics of Transit Agencies
1994

Agency Name

I

CA LA-LACMTA
CA Sacramento-RT
CA San Diego-The Trolley
CA San Francisco-Muni
C A  S a n  JoseSCCTD
CO Denver-RTD
IA New Orleans-RTA
M A  Boston-MBTA
MD
MO
NJ
NY
OH
OR
PA
PA
TN
TX

6altimoreMerytand-MTA
St. Louis-Bi-State
New Jersey Transit
Buffalo-NFTA
Cleveland-RTA
Portland-Tri-Met
Philadelphia-SEPTA
PittsburghPAT
Mempttis-MATA
GalvestonIsland  Transit

Fixed

Guideway

Qwte  Miles
43 .2
36.2
41.5
49.7
39 .0
10.6
16.0
55.9
43 .6
26 .0

8.3
12.4
26.7
30.2
69.3
36.1

4 .3
4 .7
4.2

---Ez

Miles of
Track

46 .7
34 .0
41.5
54.2
41.1
12.7
12.7
77.5
35.3
30 .4

6.3
14.1
28.9
29.1

171.0
46 .5

4 .0
4 .7
2.1

694s

Number
of

Stations
2 2
2 6
3 5

9
3 3
15
2

9 5
2 4
17
11
14
2 9
2 7
6 4
13
2 0

3
14

4 7 5

Number

of
Accessible

Stations
2 2

0
35

9
5

15
0
0

2 4
17
0

14
0
2
0
0

2 0
1
0

164

in Maximum
Service

3 6
3 2
59

101
3 2
10
2 2

177
3 0
2 6
16
2 3
2 6
2 3

100
4 4

5
4
3

789

Vehicles

Avdlable
ior  Maximum

Service
5 4
3 6
71

126
5 4
11
4 4

209
35
31
2 2
2 7
4 9
2 6

147
71

7
4
5

1,031

Fleet
+il

5.9
8.1

20 .6
12.0

1.0
69.9
13.7

2.0
1.3

27.5
10.0
13.0
9.1

14.9
17.3

1.6
6 .0

66.2

14 .3

Demand Response
Agencies

The 15 demand response agencies listed in Exhibits 26,27, and 28 are those reporting
the most vehicles operating in maximum service. As Exhibit 26 demonstrates, these agen-
cies reported over 36 percent of the total demand response service operated in the United
States in terms of vehicle revenue miles. These agencies carried over 30 percent of the
nation’s demand response riders and realized over 33 percent of the demand response
passenger miles. This is the only mode in the NTD in which the participation of the private
sector is higher than that of the public sector. Private providers generated over 93 percent
of the vehicle revenue miles, 95 percent of the vehicle revenue hours, and 95.6 percent of
the unlinked passenger trips in 1994.

Performance measure indicators for demand response are displayed in Exhibit 27. The
exhibit demonstrates that 8 of these 15 demand response agencies operated more effi-
ciently than the national average in terms of service supplied based on cost per vehicle
revenue mile. In terms of cost effectiveness of the service consumed, a majority of these
agencies were not as effective as the national average based on cost per unlinked passen-
ger trip and per passenger mile. As for the service effectiveness of these agencies, only
four are better than the national average, as measured by unlinked passenger trips per
vehicle revenue miles. This low service effectiveness is not surprising, given the fact that
demand response service becomes less effective as the demand for this mode increases.
This is due to the low capacity nature of demand response combined with its operational
characteristics.
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Exhibit 25

Exhibit 25 shows that the same five agencies mentioned above accounted for 6 1.5 per-
cent of the vehicles operated in maximum service, over 47 percent of the light rail stations,
and 46.2 percent of the directional route miles.
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Demand Response
Agencies

The 15 demand response agencies listed in Exhibits 26,27, and 28 are those reporting
the most vehicles operating in maximum service. As Exhibit 26 demonstrates, these agen-
cies reported over 36 percent of the total demand response service operated in the United
States in terms of vehicle revenue miles. These agencies carried over 30 percent of the
nation’s demand response riders and realized over 33 percent of the demand response
passenger miles. This is the only mode in the NTD in which the participation of the private
sector is higher than that of the public sector. Private providers generated over 93 percent
of the vehicle revenue miles, 95 percent of the vehicle revenue hours, and 95.6 percent of
the unlinked passenger trips in 1994.

Performance measure indicators for demand response are displayed in Exhibit 27. The
exhibit demonstrates that 8 of these 15 demand response agencies operated more effi-
ciently than the national average in terms of service supplied based on cost per vehicle
revenue mile. In terms of cost effectiveness of the service consumed, a majority of these
agencies were not as effective as the national average based on cost per unlinked passen-
ger trip and per passenger mile. As for the service effectiveness of these agencies, only
four are better than the national average, as measured by unlinked passenger trips per
vehicle revenue miles. This low service effectiveness is not surprising, given the fact that
demand response service becomes less effective as the demand for this mode increases.
This is due to the low capacity nature of demand response combined with its operational
characteristics.

34



Chapter 2: Key Modal Characteristics of Individual Transit Agencies

Data about infrastructure for demand response are displayed in Exbibit 28. It shows that
4,933 demand response vehicles are operated in maximum service by the 15 agencies
presented. This represents 38.4 percent of all demand response vehicles operated na-
tionally in maximum service.

Exhibit 28

-

ST Agency Name

CA
CA
FL
FL
HI
IL
IL

MA
PA
PA
TX
TX
TX
WA
WI

LA-O CTA
LA-LACMTA
Ft. Lauderdale-Bet
Miami-MDTAIComprehensive
Honolulu-HDOT-Mayflower
Chicago-RTA-CTA
Chicago-RTA-Pace
Fitchburg-MART
Philadelphia-SEPTA
Pittsburgh-PAT/ACCESS
Dallas-DART
Houston-Metro
San Antonio-VIA
Seattle-Metro
Milwaukee-Paratranait I 7,924.5 274 1 391 4.6

Key Demand Response Infrastructure Characteristics of Transit Agencies
1994

Operating
Expense
(000s)
$13,371.9

9.955.0
8,149.Z

25.393.0
9,364.7

23:070.1
13,660.7
25,526.8
23,309.8
20,806.l
14.903.0
9,134.3

14,001 .I
11,854.7

Vehicles Vehicles
Operated Available

in Maximum for Maximum
Service Service

219 260
199 199
427 448
423 437
184 239

1,034 1,054
330 352
230 258
265 296
413 468
319 369
211 1,926
200 212
205 421

Average
Fleet
Age

4.0
4.9
2.4
1.7
2.4
2.1
3.3
3.2
1.7
4.2
2.3
2.2
4.4
2.1

lkolleybus Agencies Exhibits 29,30, and 31 provide data regarding the five trolleybus agencies included in the
NTD. This mode consists of rubber-tired vehicles supplied with electric power from
overhead lines. The mode has remained relatively stable since 1990 in both service sup-
plied and consumed. As seen in Exhibit 29, the San Francisco-Muni transit agency ac-
counted for over 54 percent of the vehicle revenue miles operated, over 61 percent of the
vehicle revenue hours, 67 percent of the trolleybus riders carried, and 61 percent of the
passenger miles realized.

Exhibit 29 Key Trolleybus Operating Characteristics of Transit Agencies
1994

I 1 I I I I I Averaoe  I
Weekdiy

TVpe Vehicle Vehicle Unlinked Unlinked
ST Agency Name of Operating Revenue Revenue Passenger Passenger Passenger

Service Expense Miles Hours Trips Trips Miles
WOS) @OOSl woosl wos~ DJOS) (ooosl

CA San Francisco-Muni DO (73.322.2 7.144.9 993.0 76.752.1 243 .8 113.224.1
M A Boston-MBTA DO 822.5 743 .5 57 .2 3 .274 .8 11.2 7 .794 .9
OH Dayton-RTA DO 6.171.6 1.176.1 111 .4 2.706.5 9 .0 6 .899 .4
PA Philadelphia-SEPTA DO 9.265.1 832 .3 100.5 10.155.0 34.1 17.361.4
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Chapter 2: Key Modal Characteristics of Individual Transit Agencies

Data about infrastructure for demand response are displayed in Exbibit 28. It shows that
4,933 demand response vehicles are operated in maximum service by the 15 agencies
presented. This represents 38.4 percent of all demand response vehicles operated na-
tionally in maximum service.

Exhibit 28

-
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HI
IL
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TX
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Ft. Lauderdale-Bet
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Honolulu-HDOT-Mayflower
Chicago-RTA-CTA
Chicago-RTA-Pace
Fitchburg-MART
Philadelphia-SEPTA
Pittsburgh-PAT/ACCESS
Dallas-DART
Houston-Metro
San Antonio-VIA
Seattle-Metro
Milwaukee-Paratransit I 7,924.5 274 1 391 4.6

Key Demand Response Infrastructure Characteristics of Transit Agencies
1994

Operating
Expense
(000s)
$13,371.9

9.955.0
8,149.Z

25.393.0
9,364.7

23:070.1
13,660.7
25,526.8
23,309.8
20,806.l
14.903.0
9,134.3

14,001 .I
11,854.7

Vehicles Vehicles
Operated Available

in Maximum for Maximum
Service Service

219 260
199 199
427 448
423 437
184 239

1,034 1,054
330 352
230 258
265 296
413 468
319 369
211 1,926
200 212
205 421

Average
Fleet
Age

4.0
4.9
2.4
1.7
2.4
2.1
3.3
3.2
1.7
4.2
2.3
2.2
4.4
2.1

lkolleybus Agencies Exhibits 29,30, and 31 provide data regarding the five trolleybus agencies included in the
NTD. This mode consists of rubber-tired vehicles supplied with electric power from
overhead lines. The mode has remained relatively stable since 1990 in both service sup-
plied and consumed. As seen in Exhibit 29, the San Francisco-Muni transit agency ac-
counted for over 54 percent of the vehicle revenue miles operated, over 61 percent of the
vehicle revenue hours, 67 percent of the trolleybus riders carried, and 61 percent of the
passenger miles realized.

Exhibit 29 Key Trolleybus Operating Characteristics of Transit Agencies
1994

W&d-&
TVpe Vehicle Vehicle Unlinked Unlinked

ST Agency Name of Operating Revenue Revenue Passenger Passenger Passenger
Service Expense Miles Hours Trips Trips Miles

WOS) @OOSl woosl wos~ WOS) (ooosl
CA San Francisco-Muni DO 873.322.2 7.144.9 993 .0 79.752.1 243 .0 113.224.1
M A Boston-MBTA DO 822.5 743 .5 57 .2 3 .274 .8 11.2 7 .794 .9
OH Dayton-RTA DO 8.171.6 1.176.1 111 .4 2.700.5 9 .0 6.999.4
PA Philadelphia-SEPTA DO 9.265.1 932 .3 loo.5 10.155.0 34.1 17.361.4
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Chapter 2: Key Modal Characteristics of Individual Transit Agencies

Ferryboat Agencies Exhibits 32,33, and 34 offer information on the nation’s 14 ferryboat agencies included in
the NTD. Exhibit 32 shows that the Washington State Department of Transportation
operating in Seattle reports over 46 percent of the vehicle revenue miles operated, nearly
42 percent of the vehicle revenue hours operated, 30.2 percent of the unlinked passenger
trips, and 44.5 percent of the passenger miles.

Purchased transportation consumes 8.43 percent of the total operating expenses for fer-
ryboat and generates 2 1.2 percent of the total vehicle revenue miles.

Exhibit 32

Exhibit 33

-

ST Agency Neme

is
CA
CA
CT
I A
MA
M E
NY
NY
PR
VA
UVA
INA

%

Oakland-AOFS
Oakland-Vallejo Transit
SF-Golden Gate
Hartford-Corm DOT
New Orleans-Cresent City
Boston-MBTA
Portland-CBL
New York City DOT
Port Authority-PATH
San Juan-Port Authority
Norfolk-TRT
Bremerton-Kitsap Transit
Seattle-Washinoton DOT
Tacoma-Pierce Ferry

,” . .
:

-

Key Ferryboat Operating Characteristics of Transit Agencies
1994

TYPE
of

Service

P T
PT
DO
DO
DO
P T
DO
DO
P T
DO
P T
PT
DO
P T

ttlta-

Operating
Expense

@004
51.838.2
2,008.7

10.096.9
530.5

4 .166 .5
3.675.2
1.579.9

31.606.2
4 .694 .0
8,129.3

523.1
643 .2

113.521.3

Vehicle
Revenue

Miles

moos)
106.5

71 .8
138.7

6.1
46.1

1 DO.0
62 .2

169.3
86 .7

259 .0
12.2
42 .8

993 .0
31 .o

1,%7%.5

461 .o.

R127.4

Vehicle

Hours

Kms)
6 .2
3 .4

11.0
4 .7

23.1
7.1

13.7
16.3
10.0
47 .0

6.1
10.7

119.6
4 .9

335,3

:. ‘,  gd4

58%,6

Unlinked
Passenger

Trips

WOOS)
371.7
193.7

1.403.9
172.2

4.005.6
811.8
668.8

17.523.3
2 .355 .0
1.689.4

485.4
403 .0

13.099.6
140.9

3a,3ar

4.w1.4

.:..“:.‘:‘.  .:

43.b4.1

Average
Weekday
Unlinked

Passenger
Trips

locKk1
1.1
0 .5
4 .5
0 .6

11.4
3 .0
2.1

59 .4
8.8
4 . 4
1.3
1.5

35 .3
0 .4

Mi le ;

WOOS)
2,490.E
6.004.5

15,162.C
36.1

2,002.f
6,025.g
2,274.l

91,121.c
4,003.c
4,039. :

242.7
377.e

108,201.:
1,029.s

--3c3
g.2z%%%*~

2D,,!as

,.:..

24W12id

Exhibit 33 reflects the high cost of ferryboat service and also shows its high service
effectiveness. The Staten Island Ferry operated by the New York City Department of
Transportation realized over 103 unlinked passenger trips per mile and over 1,070 un-
linked passenger trips per hour.

Key Ferryboat Performance Indicators of Transit Agencies

S T Agency Name

T

Oakland-AOFS
Oakland-Vallejo Transit
SF-Golden Gate
Hartford-Corm DOT
New Orleans-Cresent City
Boston-MBTA
Portland-CBL
New York City DOT
Port Authority-PATH
San Juan-Port Authority
Norfolk-TRT
Bremerton-Kitsap Transit
Seattle-Washington DOT

NAI Tacoma-Pierce Ferry

I,, ,: AY??%

1994
Operating Expense I Passenger

Per
Vehicle
?evenue

Mile
(VRM)
617.26

27.98
72.82
65.13
90.36
36.76
25.39

186.72
54.14
31.39
42.94
15.02

114.32
29.70

686.46

Per
Vehicle

Revenue
Hour

PJRHI
6224.94

695.16
920.07
ii 2.58
i 80.68
514.52
115.31

1.941.89
471.76
172.96

86.22
69.90

949.59
187.69

?(+S.O!j

Per
Unlinked

Passenger
Trip

wm
$4.95
10.37

7.19
3.08
1.04
4.53
2.36
1.80
1.99
4.81
1.08
1.60
a.67
6.53

baa4

Per Vehicle
‘assenger Revenue

Mile Mile

f
Per

Vehicle
Revenue

Hour
(VRH)

45.48
57.39

127.92
36.55

173.70
113.65
48.82

,076.63
236.68

35.94
80.01
37.53

109.58
28.72

?$jqo

r Passenger
Miles

Per
Vehicle

Revenue
Hour
NRHI
304.60

1.779.10
1.381.63

a.08
66.85

843.61
165.98

5.598.49
402.31

86.94
40.01
35.17

905.09
209.96

a6o.a9

Vehicle
Revenue Miles

Per
Vehicle
Revenue

Hour
(MPH)

13.03
21.27
12.63

1.73
2.00

14.00
4.54

10.49
a.71
6.51
2.01
3.99
a.31
6.32
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Chapter 2: Key Modal Characteristics of Individual Transit Agencies

Ferryboat Agencies Exhibits 32,33, and 34 offer information on the nation’s 14 ferryboat agencies included in
the NTD. Exhibit 32 shows that the Washington State Department of Transportation
operating in Seattle reports over 46 percent of the vehicle revenue miles operated, nearly
42 percent of the vehicle revenue hours operated, 30.2 percent of the unlinked passenger
trips, and 44.5 percent of the passenger miles.

Purchased transportation consumes 8.43 percent of the total operating expenses for fer-
ryboat and generates 2 1.2 percent of the total vehicle revenue miles.

Exhibit 32

Exbibit 33

-

ST Agency Name

is
CA
CA
CT
I A
MA
M E
NY
NY
PR
VA
UVA
INA

%

Oakland-AOFS
Oakland-Vallejo Transit
SF-Golden Gate
Hartford-Corm  DOT
New Orleans-Cresent City
Boston-MBTA
Portland-CBL
New York City DOT
Port Authority-PATH
San Juan-Port Authority
Norfolk-TRT
Bremerton-Kitsap Transit
Seattle-Washinoton DOT
Tacoma-Pierce Ferry

,” . .
:

-

Key Ferryboat Operating Characteristics of Transit Agencies
1994

TYPE
of

Service

P T
PT
DO
0 0
DO
P T
DO
DO
P T
DO
P T
PT
DO
P T

ttlta-

Operating
Expense

lOOO.5)
51.838.2

2DoB.7
10.096.9

530.5
4 .166 .5
3.675.2
1.679.9

31.606.2
4 .694 .0
6,129.3

523.1
643 .2

113.521.3

Vehicle
Revenue

Miles

moos)
106.5

71 .6
138.7

6.1
46.1

l o o . 0
62 .2

169.3
86 .7

259 .0
12.2
42 .8

993 .0
31 .o

1,%7%.6

461 .o.

R127.4

Vehicle

Hours

KJWS)
6 .2
3 .4

11.0
4 .7

23.1
7.1

13.7
16.3
10.0
47 .0

6.1
10.7

119.6
4 .9

335,3

:. ‘,  6d4

58%,6

Unlinked
Passenger

Trips

WOOS)
371.7
193.7

1.403.6
172.2

4.Cil5.6
611 .6
666 .6

17.523.3
2 .355 .0
1.669.4

465.4
403 .0

13.099.6
140.6

AV%3Qe
Weekday
Unlinked

Passenger
Trips

locKk1
1.1
0 .5
4 .5
0 .6

11.4
3 .0
2.1

59 .4
8.6
4 . 4
1.3
1.5

35 .3
0 .4

Mi le ;

1OODS)
2,490.E
6.004.5

15,162.C
36.1

2.oo2.f
6,025.E
2,274.l

91,121.c
4,003.c
4,039. :

242.7
377.E

106,201.:
1,029.5

--3c3
g.2z%%%*~

2o,,!as

,.:..

24W12id

Exhibit 33 reflects the high cost of ferryboat service and also shows its high service
effectiveness. The Staten Island Ferry operated by the New York City Department of
Transportation realized over 103 unlinked passenger trips per mile and over 1,070 un-
linked passenger trips per hour.

Key Ferryboat Performance Indicators of Transit Agencies

S T Agency Name

T

Oakland-AOFS
Oakland-Vallejo Transit
SF-Golden Gate
Hartford-Conn DOT
New Orleans-Cresent City
Boston-MBTA
Portland-CBL
New York City DOT
Port Authoritv-PATH
San Juan-Port Authority
Norfolk-TRT
Bremerton-Kitsap Transit
Seattle-Washington DOT

NAI Tacoma-Pierce Ferry

I,, ,: AY??%

1994
Operating Expense I Passenger

Per
Vehicle
?evenue

Mile
(VRM)
617.26

27.98
72.82
65.13
90.36
36.76
25.39

186.72
54.14
31.39
42.94
15.02

114.32
29.70

686.46

Per Per
Vehicle Unlinked

Revenue Passenger
HOW Trip

PJRH) WV
6224.94 $4.95

595.16 10.37
920.07 7.19
ii 2.58 3.08
i 80.68 1.04
514.52 4.53
115.31 2.36

1.941.89 1.80
471.76 1.99
172.96 4.81

86.22 1.08
59.90 1.60

949.59 8.67
187.69 6.53

?~+Yj Ma4

Per Vehicle
%ssenger Revenue

Mile Mile

f
Per

Vehicle
Revenue

Hour
(VRH)

45.48
57.39

127.92
36.55

173.70
ii 3.65
48.82

,076.63
236.68

35.94
80.01
37.53

109.58
28.72

?$j.p3

r Passenger
Miles

Per
Vehicle

Revenue
Hour
NRH)
304.80

1.779.10
1.381.63

a.08
96.85

843.61
165.98

5.59849
402.31

85.94
40.01
35.17

905.09
209.96

a6o.a6

Vehicle
Revenue Miles

Per
Vehicle
Revenue

Hour
(MPH)

13.03
21.27
12.63

1.73
2.M)

14.00
4.54

10.40
a.71
5.51
2.01
3.99
a.31
6.32
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Chapter 2: Key Modal Characteristics of Individual Transit Agencies

Exhibit 36

Exhibit 37

Performance measures for automated guideway systems are displayed in Exhibit 36. The
efficiency (cost per revenue mile) of these systems correlates to the amount of service
supplied. The agencies with the poorest efficiency are Miami and Detroit, and they are the
greatest providers of automated guideway service. The new system in Tampa displays the
best service effectiveness among automated guideway agencies.

Key Automated Guideway Performance Indicators of Transit Agencies
1994

ST Agency Name

NRM) (VRH) (PM) IVRM) IVRH) NRH) mwlil
F L Jacksonville-JTA $9.95 8137.92 82.67 $4.60 3.72 61.62 30.01 13.66
F L Miami-MDTA 20.17 219.61 2.98 2.95 6.76 73.66 74.39 10.90
F L Tampa-Hartline 2.94 11.65 0.28 0.64 10.63 42.10 l a . 1 0 3.96
MI Detroit-DTC 15.53 160.13 3.20 2.26 4.84 56.20 79.87 11.60

Infrastructure data for automated guideway agencies are shown in Exhibit 37. It shows
that automated guideway systems have limited infktructure and serve small portions of
the metropolitan areas where they are located. Miami is the system with the highest amount
of fixed guideway directional route miles as well as vehicles operated in maximum service.

Key Automated Guideway Infrastructure Characteristics of Transit Agencies
1994
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Chapter 2: Key Modal Characteristics of Individual Transit Agencies

Exhibit 36

Exhibit 37

Performance measures for automated guideway systems are displayed in Exhibit 36. The
efficiency (cost per revenue mile) of these systems correlates to the amount of service
supplied. The agencies with the poorest efficiency are Miami and Detroit, and they are the
greatest providers of automated guideway service. The new system in Tampa displays the
best service effectiveness among automated guideway agencies.

Key Automated Guideway Performance Indicators of Transit Agencies
1994

ST Agency Name

NRM) (VRH) (PM) IVRM) IVRH) NRH) (MPH)
F L Jacksonville-JTA $9.95 8137.92 82.67 $4.60 3.72 61.62 30.01 13.66
F L Miami-MDTA 20.17 219.61 2.98 2.95 6.76 73.66 74.39 10.90
F L Tampa-Hartline 2.94 11.65 0.28 0.64 10.63 42.10 l a . 1 0 3.96
MI Detroit-DTC 15.53 160.13 3.20 2.26 4.84 56.20 79.87 11.60

Infrastructure data for automated guideway agencies are shown in Exhibit 37. It shows
that automated guideway systems have limited infktructure and serve small portions of
the metropolitan areas where they are located. Miami is the system with the highest amount
of fixed guideway directional route miles as well as vehicles operated in maximum service.

Key Automated Guideway Infrastructure Characteristics of Transit Agencies
1994
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Chapter 3: Key Characteristics by Urbanized Areas

Exhibit 38
National  Transit Profile

for Urbanized  Areas With Less Than 200,000 Population

General Information (System Wide) Financial Information (System Wide)
Service Consumption (millions)

AMU~  Passenger Miles
AMU~  Unlinked Trips
Average Weekday Unlinked Trips
Average Saturday Unlinked Trips
Average Sunday Unlinked Trips

952.8
237.2

0.8
0.4
0.1

Sources of Operating Funds Expended (millions)
Passenger Fares
Local Funds
State Funds
Federal Assistance
Other Funds
Total Operating Funds  Expended

service supplied
Annual Vehicle Revenue Miles (millions)
Annual Vehicle Revenue Hours (millions)
Total Fleet
Vehicles Operated in Maximum Service
Base Period Requirement

179.7
13.0

7,837
6,308
2,102

Vehicles Operated in Maxim=  Service
Directly operated

Bus
Light Rail
Demand Response
Other
Total

Summary of Operating Expenses (millions)
Salaries/Wages/Benefits
Materials & Supplies
Purchased Transportation
Other Expenses
Total Operating Expenses

Vehicles Agencies *
Reconciling Cash Expenditures (millions)

3,006 154
4 1 Sources of Capital Funds  Expended (millions)

1,017 9 3 Local  Funds
220

4,4r  4
State Funds
Federal Assistance
Total Capital Funds Expended

1994

$120.5
176.0
131.9
105.1

17.7
.

$311.8
57.6

103.6
67.2

$10.1

$29.2
22.9
62.2

.

Purchased
Transportation

Bus
Light Rail
Demand Response
Other
Total

Uses of Capital Funds  (millions)
Vehicles Agencies * Rolling Facilities

stock and Other
532 40 Bus $62.3 $40.2

0 0 Light Rail 0.0 0.0 0.0
1,517 109 Demand Response 8.0 2.1 10.2

12 4 Other 0.8 0.6 1.4
2,061 Total $71.2 . .

I’ NttmDer  Of A&!fXlCl~ Dy MOOe

Sources of Operating Funds Expended Sources of Capital Funds Expended,-*-, > “,“*n,,, * * ” ,_ “, -* 7 ,,, > -,,,,,,,-*,,>,a,
22%
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Chapter 3: Key Characteristics by Urbanized Areas

Exhibit 38
National  Transit Profile

for Urbanized  Areas With Less Than 200,000 Population

General Information (System Wide) Financial Information (System Wide)
Service Consumption (millions)

AMU~  Passenger Miles
AMU~  Unlinked Trips
Average Weekday Unlinked Trips
Average Saturday Unlinked Trips
Average Sunday Unlinked Trips

952.8
237.2

0.8
0.4
0.1

Sources of Operating Funds Expended (millions)
Passenger Fares
Local Funds
State Funds
Federal Assistance
Other Funds
Total Operating Funds  Expended

service supplied
Annual Vehicle Revenue Miles (millions)
AM& Vehicle Revenue Hours (millions)
Total Fleet
Vehicles Operated in Maximum Service
Base Period Requirement

179.7
13.0

7,837
6,308
2,102

Vehicles Operated in Maxim=  Service
Directly operated

Bus
Light Rail
Demand Response
Other
Total

Summary of Operating Expenses (millions)
Salaries/Wages/Benefits
Materials & Supplies
Purchased Transportation
Other Expenses
Total Operating Expenses

Vehicles Agencies *
Reconciling Cash Expenditures (millions)

3,006 154
4 1 Sources of Capital Funds  Expended (millions)

1,017 9 3 Local  Funds
220

4,4r  4
State Funds
Federal Assistance
Total Capital Funds Expended

1994

$120.5
176.0
131.9
105.1

17.7
.

$311.8
57.6

103.6
67.2

$10.1

$29.2
22.9
62.2

.

Purchased
Transportation

Bus
Light Rail
Demand Response
Other
Total

Uses of Capital Funds  (millions)
Vehicles Agencies * Rolling Facilities

stock and Other
532 40 Bus $62.3 $40.2

0 0 Light Rail 0.0 0.0 0.0
1,517 109 Demand Response 8.0 2.1 10.2

12 4 Other 0.8 0.6 1.4
2,061 Total $71.2 . .

Sources of Operating Funds Expended Sources of Capital Funds Expended,-*-, > “,“*n,,, * * ” ,_ “, -* 7 ,,, > -,,,,,,,-*,,>,a,
22%

Dy
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Chapter 3: Key Characteristics by Urbanized Areas

Exhibit 40
National Transit Profile

for Urbanized Areas  With Over 1 Million Population
1994

General Information (System Wide)
Service Consumption (millions)

Annual Passenger Miles 34,149.g
Annual  Unlinked Trips 6,778.7
Average Weekday Unlinked Trips 22.4
Average Saturday Unlinked Trips 11.8
Average Sunday Unlinked Trips 7.9

Service Supplied
Annual  Vehicle Revenue Miles (millions) 2,124.3
Annual Vehicle Revenue Hours (millions) 140.7
Total Fleet 69,959
Vehicles Operated in Maximum Service 55,970
Base Period Requirement 25,446

Vehicles Operated in Maximum Service
Directly Operated Vehicles

Bus 29,949
Heavy Rail 8,277
Commuter Rail 3,828
Light Rail 737
Demand Response 1,142
Other 1,325
Total 408

Purchased
Transportation Vehicles

Financial Information (System Wide)
Sources of Operating Funds Expended (millions)

Passenger Fares
Local Funds
State Funds
Federal Assistance
Other Funds
Total Operating Funds Expended

%6,017.6
4,945.l
3,218.3

591.9
516.9

159290.0

summary of Operating EqIenses  (millions)
Salaries/Wages/Benefits
Materials & Supplies
Purchased Transnortation

$10,971.5
1,298.3

761 .O
Other Expenses -
Total Operating Expenses

*Agencies
Reconciling Cash Expenditures (millions) $922.7

9 0
14 Sources of Capital Funds Expended (millions)
9 Local Funds $1996.1

16 State Funds 932.4
47 Federal Assistance

4
Total Capital Funds  Expended

Uses of Capital Funds (millions)
Agencies * Rolling Facilities

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response
Other
Total

stocii andOther Total
2,176 53 Bus $443.7 $609.8 $1,053.5

0 0 Heavy Rail 212.6 1,852.g 2,065.5
508 9 Commuter Rail 225.1 1,099.8 1,324.g

0 0 Light Rail 56.1 464.0 520.1
6,312 75 Demand Response 19.9 6.7 26.6
1,716 Other 95.6 95.3 190.9
, 12 4 Total 9128.6 91 1.

Sources of Operating Funds Expended Sources of Capital Funds Expended

18%

4%
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Chapter 3: Key Characteristics by Urbanized Areas

Exhibit 40
National Transit Profile

for Urbanized Areas  With Over 1 Million Population
1994

General Information (System Wide)
Service Consumption (millions)

Annual Passenger Miles 34,149.g
Annual  Unlinked Trips 6,778.7
Average Weekday Unlinked Trips 22.4
Average Saturday Unlinked Trips 11.8
Average Sunday Unlinked Trips 7.9

Service Supplied
Annual  Vehicle Revenue Miles (millions) 2,124.3
Annual Vehicle Revenue Hours (millions) 140.7
Total Fleet 69,959
Vehicles Operated in Maximum Service 55,970
Base Period Requirement 25,446

Vehicles Operated in Maximum Service
Directly Operated Vehicles

Bus 29,949
Heavy Rail 8,277
Commuter Rail 3,828
Light Rail 737
Demand Response 1,142
Other 1,325
Total 408

Purchased
Transportation Vehicles

Financial Information (System Wide)
Sources of Operating Funds Expended (millions)

Passenger Fares
Local  Funds
State Funds
Federal Assistance
Other Funds
Total Operating Funds Expended

%6,017.6
4,945.l
3,218.3

591.9
516.9

159290.0

summary of Operating EqIenses  (miuions)
Salaries/Wages/Benefits
Materials & Supplies
Purchased Transnortation

$10,971.5
1,298.3

761 .O
Other Expenses -
Total Operating Expenses

*Agencies
Reconciling Cash Expenditures (millions) $922.7

9 0
14 Sources of Capital Funds Expended (millions)
9 Local Funds $1996.1

16 State Funds 932.4
47 Federal Assistance

4
Total Capital Funds  Expended

Uses of Capital Funds (millions)
Agencies * Rolling Facilities

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response
Other
Total

stocii andOther Total
2,176 53 Bus $443.7 $609.8 $1,053.5

0 0 Heavy Rail 212.6 1,852.g 2,065.5
508 9 Commuter Rail 225.1 1,099.8 1,324.g

0 0 Light Rail 56.1 464.0 520.1
6,312 75 Demand Response 19.9 6.7 26.6
1,716 Other 95.6 95.3 190.9
, 12 4 Total 9128.6 91 1.

Sources of Operating Funds Expended Sources of Capital Funds Expended

18%

4%
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Chapter 3: Key Characteristics by Urbanized Areas

Exhibit 42 Multiple State Urbanized Areas
1994

50,000 200,000 to Over
Urbanized Areas UZAs to 199,999 1 Million 1 Million

Within One State 352 252 74 26
Within Two States 4 6 24 15 7
Within Three States 6 4 1 1
Within Four States 1

Total 280 ”

The number of UZAs reporting by mode and type of service is displayed in Exhibit 43.
Almost all transit agencies with the largest infrastructures intended primarily to support rail
systems are located in the largest UZAs. This is because of several factors, not the least
of which is a large population base that can support rail system modes. The largest UZAs
have a high density development and well defined transportation corridors, all of which
make rail modes extremely attractive. Of the three rail modes identified in Exhibit 43, only
four transit agencies provide some form of rail service that operates in UZAs of less than
1 million population. Most UZAs are served by a combination of bus and demand re-
sponse transit agencies, because these modes are less capital intensive and more flexible in
serving areas with a low population density.

Number of Urbanized Areas Reporting by Mode and Type of Service
1994

I I MO& I

Over 1 Million Population DO 94 14 9 16 50 21
PT 53 0 9 0 23 9

The number of UZAs reporting continued to increase during the 1990-l 994 timeframe.
The increase in the number of UZAs reporting was 10.6 percent between 1990 and 1994.
This increase is documented in Exhibit 44.
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Chapter 4: Capital Funding

Chapter 4
Capital Funding
Capital investment in transit declined in 1994, reversing a trend of increase that has been Introduction
observed during the last 5 years. Total dollars invested in the transit industry in 1994
dropped by over 2.3 percent in relation to 1993.

This chapter begins with a review of the sources of capital funding. It then discusses the Chapter
uses of capital funds by mode and by category of use. Finally, information on uses of Organization
capital funds for individual systems is presented for each mode.

Federal capital assistance continues to be the single largest source of funds for capital Sources of
investment in transit infrastructure. Of the over $5.5 billion used in 1994 for cap,ital  invest- Capital Funds
ment in transit infrastructure expansion and rehabilitation, Federal assistance accounted
for nearly45 percent. Local fkds represented 37 percent and State funding contributed
18 percent of the capital assistance provided. The sources and amounts of capital timding
for the 1990-1994 timeframe are given in Exhibit 48. The reduction in capital funding
observed in 1994 correlates to the sharp decline in State capital dollars, which suffered a
reduction of 23.6 percent from 1993 to 1994. It should be noted, however, that in 1993
the contribution of State funds increased by 69 percent in relation to 1992, representing
23 percent of total capital investment in 1993. Previously, between 1990 and 1993, the
share of State assistance displayed a stable behavior, ranging between 12 and 15 percent
of the total capital investment. The share of State funds in 1994 accounted for 18 percent
of the capital invested and is therefore higher than the average share for the years preced-
ing 1993. This is an indication that despite the fact that Federal assistance increased and
State assistance dropped sharply in 1994, the share of Federal dollars in the transit
industry is declining while the share of local and State dollars is increasing. Federal assis-
tance increased by 5.6 percent in 1994, while local assistance remained stable, with a
slight increase of 2 percent.

Urbanized areas (UZAs) with a population of more than 1 million inhabitants account for Distribution of
nearly $5.2 billion, or over 92 percent, of the capital investment made in the transit i&a- Capital Funds by
structure in 1994. This is due to the substantial fixed guideway systems in place or being UZA Size and
developed in the nation’s large metropolitan areas. These systems also require large fleets Source.
of vehicles to accommodate the needs of passengers, to maintain significant capital as-
sets, as well as to provide sophisticated signaling and control systems and maintenance
fkilities.
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Exbibit 48 Sources of Capital Fun&
(Millions)
1990-1994

Federal
State
Local

1990 1991
$2,636.3 $2,545.0

644.6 638.1
1,254.6 1,914.2

1992 1993
$2,598.7  s2,383.5

777.7 1,316.7
1,906.2 2,033.4

1994
$2,5i a.1

1,005.5
2,074.a

As presented in Exhibit 49, large UZAs rely more heavily than mid-size and small UZAs
on local finding sources to meet capital needs. Because of the substantial investment
needed to maintain their transit infrastructures, large UZAs must commit more capital
funds from local resources than mid-size and small UZAs, which have far less transit
irdhstructure.

Exhibit 49 Uses of Capital Funds by UZA Size and Source
1994

Under 200,000 200,000 to 1 Million

16%

Over 1 Million National

39% 43% 37%
45%

18% 18%

Uses of
Capital Funds

Uses of capital funds are identified by mode and category of use in Exhibit 50. The
categories of use are rolling stock, facilities and other capital expenditures. The remaining
categories, facilities and other capital, are everything not related to rolling stock.
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systems operate in large, mid-size and small UZAs, and the total capital expenditure for
bus is distributed among several transit agencies across the nation. Mid-size and small
UZAs contribute 22 percent of the uses of capital tinding for bus. The share of rolling
stock in these areas is even higher than the share for large urbanized areas. This fact
contributes to the overall larger share of rolling stock for bus. Demand response displays
an even higher percentage of capital expenditures for rolling stock, because capital items,
such as inter-modal terminals and shelters, have some relevance for bus systems, especially
in large UZAs, but not for demand response systems.

Exhibit 51 lists the 20 largest users of capital finds and reflects the substantial invest-
ment in facilities and other capital expenditures for rail modes. These 20 transit agencies
accounted for 72 percent of all capital spending in 1994.

Twenty Largest Users of Capital Funds
(Thousands)

1994
-

ST

C A
C A
CA
CA
co
DC
G A
IL
IL
M A
M D
NJ
NY
NY
NY
OR
PA
TX
TX

WA:, .: ; : ii
: :p.j//  g/l:.ji_ .:.* /,.h

Facilities

I
----I

and Other 1s
Rolling

Agency Name Stock
(000s)

LA-LACMTA $8,446.5
LA-SCRRA 8,367.4 177,496.g ME
San Francisco-BART 24,232.5 348,372.g .$37
SF-CALTRANS 47,764.8 61,417.2 MC
Denver-RTD 23,902.4 69,203.l
Washington-WMATA 79,037.5 199,175.o 623
Atlanta-MARTA 4,131.3 81,118.4
Chicago-RTA-CTA 35,413.0 198,495.O $
Chicago-RTA-Metra 65,548.6 151,692.7 $i
Boston-MBTA 37,969.4 240,670.O $ 2 7
Baltimore-Maryland-MTA 15,848.3 78,386.6
New Jersey Transit 123,113.3 173,839.2 8
NY-MTA-Long Island RR 5,498.g 195,121.5 $
NY-MTA-Metro North RR 16,955.6 127,837.8  St4
NY-MTA-NYCTA 54,632.4 836,629.7 .‘9
Portland-Tri-Met 14,441.5 107,842.8 $12
Philadelphia-SEPTA 55,777.g 180,915.5 8
Dallas-DART 18,922.O 206,112.O $
Houston-Metro 33,571.g 77,063.g 331
S e a t t l e - W a s h i n g t o n 50,285.gi..:.,.::/ fl;>::/ jj,/ ‘;y; :/ :I :, .:, .,:.j:,:.:

:. ,:: ,,:’i-..::..  :.:, ,‘-;  : ‘T,, ;./ ,;, j:: :.i,,.,:.. i ., j”’,‘, .Tatal,. ,‘&673,576;2,
., ,.,

Exhibits 52 through 58 provide capital investment tiormation for individual transit  modes
by category of use except for demand response. The 15 largest bus systems given in
Exhibit 52 reflect a significant investment of their capital funds in facilities and other
expenditures, accounting for nearly 5 1 percent of the total national capital investment for
this capital expenditure category.
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Uses of capital funds for commuter rail are presented inExhibit 54. It shows the signifi-
cant share of agencies such as Chicago Metra, New Jersey Transit, and Long Island Rail
Road in the total capital expenditures for commuter rail. These three agencies expended
45.8 percent of the total capital expenditures for commuter rail in 1994. Philadelphia-
Penn Department of Transportation was the only commuter rail agency without capital
expenditures in 1994.

Exhibit 54

-

ST

C A
CA
CA
CA
CT
FL
IL
IN

MA
MD
NJ
NY
NY
?A
TX
TX
VA-

Uses of Commuter Rail Capital Funds by Transit Agencies
(Thousands)

1994

Agency Name

LA-SCRRA
SF-CALTRANS
San Diego-NCTD
San Jose-SCCTD
Hartford-Conn DOT
Ft. Lauderdale-TCRA
Chicago-RTA-Metra
NW IN-NICTD
Boston-MBTA
Baltimore-Maryland-MTA
New Jersey Transit
NY-MTA-Long Island RR
NY-MTA-Metro North RR
Philadelphia-SEPTA
Dallas-DART
Houston-Metro
VA-VRE
,..:;. :,

Rolling
Stock
(000s)
$8,367.4

0.0
16,105.l

0.0
1,500.o

162.7
65,548.6

143.3
3,173.5

11,679.8
ai ,334.a

5,498.g
16,955.6
15,901.5

0.0
0.0

226.5

‘.. . . . . . ::;. ,,. ,:. .:ji.; .I

$1 77,49&g i;i’;;:‘;;jj:;$
2,537., .li!,i!ii!i/j::ii;ll;liili

2, ,5,a.3 :I’;i::‘:-;i:‘;lj

,7,0,6.6 ilii;i::jy”“$.l,;

60,027*o ‘;i’ii;;iii:i’l~~~

7,40a.6 I;:iij/:ilii//!/:i/i/iliii
:.j

151,692.7 j
5,487 .5 iliiilijj:jil::jj:~/:ij

, 6, ,5, 2.6 .~~.“““’

Uses of capital funds for light rail are presented in Exhibit 55. Dallas and Portland were
the agencies with the greatest capital expenditures for light rail in 1994. These two agencies
together accounted for 58.8 percent of all capital expenditures, as Dallas is building a
system and Portland is building a major expansion.

Uses of capital funds for trolleybus are presented in Exhibit 56. San Francisco-Muni was
the agency with the greatest share of capital expenditures among tiolleybus agencies, with
60.6 percent. Philadelphia SEPTA was the only trolleybus operator that did not have any
capital expenditure for this mode in 1994.
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-

ST Agency Name

C A
CA
CA
CA
c o
LA
MA
MD
MO
NC
NJ
NY
OH
OH
OR
PA
PA
TN
TX
TX
UT

WA‘i ;: .A’/ .,. . . . ,:.:. ..’
-

LA-LACMTAKCRTD
Sacramento-RT
San Francisco-Muni
San Jose-SCCTD
Denver-RTD
New Orleans-RTA
Boston-MBTA
Baltimore-Maryland-MTA
St. Louis-Bi-State
Charlotte-CTS
New Jersey Transit
Buffalo-NFTA
Cincinnati-SORTA
Cleveland-RTA
Portland-Tri-Met
Philadelphia-SEPTA
Pittsburgh-PAT
Memphis-MATA
Austin-Capital Metro
Dallas-DART
Salt Lake City-UTA
Seattle-Metro.,. .,

Chapter 4: Capital Funding

Uses of Light Rail Capital Funds by Transit Agencies
(Thousands)

1994

Exhibit 55

Rolling Stock
(000s)

$0.0
0.0

17,020.8
0.0

978.4
3,618.4

381.2
3,264.2
1,686.4

0.0
469.5

0.0
0.0
0.0

10,855.4
5,132.l

54.2
330.0

0.0
12,639.6

0.0
0.0

b $56,430.1

Facilities 7
and Other I ;, T&

9,125.8
55,974.5
30,081.3
34,264.7

0.0
4,360.4
5,558.6

16,067.l
189.1
361 .Q

37.9
3,302.3
1,684.8

97,872.6
661 .Q

9,442.4
701 .Q

11.8
185,690.Q

882.0

Uses of Trolleybus Capital Funds by Transit Agencies
(Thousam&)

1994

Exhibit 56

ST Agency Name Rolling Stock
F a c i l i t i e s

and Other : TcItal
(000s) (000s) ‘, rooos)

CA San Francisco-Muni $29,857.2 WQ56.8 ;..$34,813,9
MA Boston-MBTA 0.0
OH Dayton-RTA 977.4
PA Philadelphia-SEPTA 0.0
WA Seattle-Metro 375.6

16,112.O 1:. 8f6Jlf2.Q
1,555.4 ~, $ 2 ,

0 . 0  : $Q,Q
3 . 5 6 4 . 2  B’ $

532.g 1

s,,, .3,3)39.%:
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ST Agency Name

C A
CA
CA
CA
c o
LA
MA
MD
MO
NC
NJ
NY
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OH
OR
PA
PA
TN
TX
TX
UT

WA‘i ;: .A’/ .,. . . . ,:.:. ..’
-
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Uses of Light Rail Capital Funds by Transit Agencies
(Thousands)
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0.0
0.0

10,855.4
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54.2
330.0

0.0
12,639.6

0.0
0.0

b $56,430.1

Facilities 7
and Other I ;, T&

9,125.8
55,974.5
30,081.3
34,264.7

0.0
4,360.4
5,558.6

16,067.l
189.1
361 .Q

37.9
3,302.3
1,684.8

97,872.6
661 .Q

9,442.4
701 .Q

11.8
185,690.Q

882.0

Uses of Trolleybus Capital Funds by Transit Agencies
(Thousam&)

1994

Exhibit 56

ST Agency Name Rolling Stock
F a c i l i t i e s

and Other : TcItal
(000s) (000s) ‘, IQOos)

CA San Francisco-Muni $29,857.2 WQ56.8 ;..$34,813,9
MA Boston-MBTA 0.0
OH Dayton-RTA 977.4
PA Philadelphia-SEPTA 0.0
WA Seattle-Metro 375.6

16,112.O 1:. 8f6,.112.Q
1,555.4 ~, $ 2 ,

0 . 0  : $Q,Q
3 . 5 6 4 . 2  B’ $

532.8 1

s,,, .3,3)39.%:
..' .,'.'i .Jotal +31,21&2 1 626,188.4  f $57;368.6.:
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ST Agency Name
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miles. One reason for the growth in bus fixed guideway segments is the inclusion of high
occupancy vehicle lanes in urban freeway designs and construction. Also, some fixed
guideway applications, such as controlled access rights-of-way, can be implemented with
minimal capital investment.

Vehicle Availability The number of vehicles available for maximum service by mode and by type of service is
reflected in Exbibit 61. In addition, the number of vehicles that meet the Americans with
Disabilities Act (ADA) regulations is included. Heavy rail is the mode with the highest
percentage of ADA accessible vehicles, with 78.6 percent of vehicles in that category.
Demand response directly operated is the mode with the second highest percentage of
ADA accessible vehicles, with 75.3 percent, while only 45.3 percent of demand re-
sponse purchased transportation vehicles are ADA accessible. This is due mainly to the
large number of taxicabs being used for demand response service. There is a strong

Exbibit 61 Vehicles Available for Maximum Service and ADA Accessible
by Mode and Type of Service

1994

Modes/Type of Service

Buses
Directly Operated

ADA
Accessible Percent

Vehicles Vehicles Available

49,745 26,349 53.0%
Purchased Transportation* I 3,975 2,280 57.3%
.’ ::.i: : :.I .:/: i,.,;.,i ‘i. :. .;/, ;: ‘i :: ,:: ;,;,. ,.: .‘;,,;  y::,., ,., ,, ., ., : I e&Q&e-i;-;ij .j,ii,;li;:ii;,s:3j~~~:

Heavy Rail
Directly Operated 10,282 8,086 78.6%
Purchased Transportation *

“‘.., i’

Commuter Rail

I Directly Operated I 4 ,454  1 695 1 15.6% 1
Purchased Transportation * I 672 248 36.9%..,,’ ” .;’ “” ,, ,T&&fi$,’ jlljilit,: g&3:“.  yl;jj;&&-

Light Rail
Directly Operated 1,031 375 36.4%
Purchased Transportation * 0 0 0.0%

.’‘.’ ” “’ ” ” : 8 iij& ~ 1 ,&jd’j .: k : .’ 37~:_~~‘:I:::-.:,~B;~~~

Demand Response I
I Directly Operated I 3,716  1 2 , 8 0 0  1 7 5 . 3 %  1

Purchased Transportation *
,.’.,

Other
Directly Operated

13,731 6 , 2 1 4  1 4 5 . 3 %
. ..T&&l’. ‘, ,: ;, “f,#p.’ .; ,:, ..:‘$b; j,~~~~::,:lii:j;~~~:~~~”

2,388 361 15.1%
Purchased Transportation *

* Purchased transportation data are partial because directly operated includes
some purchased transportation data. Refer to Exhibit 5 in the Introduction.
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Vehicle Availability The number of vehicles available for maximum service by mode and by type of service is
reflected in Exbibit 61. In addition, the number of vehicles that meet the Americans with
Disabilities Act (ADA) regulations is included. Heavy rail is the mode with the highest
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Demand response directly operated is the mode with the second highest percentage of
ADA accessible vehicles, with 75.3 percent, while only 45.3 percent of demand re-
sponse purchased transportation vehicles are ADA accessible. This is due mainly to the
large number of taxicabs being used for demand response service. There is a strong
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by Mode and Type of Service

1994

Modes/Type of Service

Buses
Directly Operated

ADA
Accessible Percent

Vehicles Vehicles Available

49,745 26,349 53.0%
Purchased Transportation* I 3,975 2,280 57.3%
.’ ::.i: : :.I .:/: i,.,;.,i ‘i. :. .;/, ;: ‘i :: ,:: ;,;,. ,.: .‘;,,;  y::,., ,., ,, ., ., : I e&Q&e-i;-;ij .j,ii,;li;:ii;,s:3j~~~:

Heavy Rail
Directly Operated 10,282 8,086 78.6%
Purchased Transportation *

“‘.., i’

Commuter Rail

I Directly Operated I 4,454  1 695 1 15.6% 1
Purchased Transportation * I 672 248 36.9%..,,’ ” .;’ “” ,, ,T&&fi$,’ jlljilit,: g&3:“.  yl;jj;&&-
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.’‘.’ ” “’ ” ” : 8 iij& ~ 1 ,&jd’j .: k : .’ 37~:_~~‘:I:::-.:,~B;~~~
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I Directly Operated I 3,716  1 2 , 8 0 0  1 7 5 . 3 %  1

Purchased Transportation *
,.’.,

Other
Directly Operated

13,731 6 , 2 1 4  1 4 5 . 3 %
. ..T&&l’. ‘, ,: ;, “f,#p.’ .; ,:, ..:‘$b; j,~~~~::,:lii:j;~~~:~~~”

2,388 361 15.1%
Purchased Transportation *
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some purchased transportation data. Refer to Exhibit 5 in the Introduction.
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Non-Fixed
Guideway
Vehicles

Non-fixed guideway vehicles by vehicle type, by mode, and by type of service are pre-
sented in Exhibit 64. Over 88 percent of vehicles operated in bus service are high capac-
ity coaches, seating more than 35 passengers. In contrast, nearly 40 percent of demand
response vehicles are vans, while over 39 percent are automobiles.

Exhibit 64 Non-Fixed Guideway  Vehicles by Vehicle Type, Mode, and Type of Service
1994

Vehicle Type

Class A Bus (>35 Seats)
Class B Bus (25-35 Seats)
Class C Bus (<25 Seats)
Articulated Bus
School Bus
Van

Bus Demand Response
Directly Purchased Directly Purchased

Operated Transportation Operated Transportation
46,162 2,866 37 24
3,202 480 113 43

999 548 1,731 1,731
1,626 48 15 0

95 13 16 67
83 103 1,799 5,450

6,993

14#308

Non-fixed guideway vehicles by vehicle type and by propulsion are demonstrated in Ex-
hibit 65. The exhibit shows that, while other forms of propulsion are growing in accep-
tance, diesel fuel-powered vehicles and gasoline-powered vehicles continue to account for
78.9 percent and 18.4 percent, respectively, for all non-fixed guideway vehicles. Other
means of propulsion, including electricity, liquefied natural gas, compressed natural gas,
and liquefied petroleum gas, account for the remaining 3.2 percent.

Exhibit 65

New Vehicles
Acquired

Non-Fixed Guideway Vehicles by Vehicle Type and Propulsion
1994

Diesel Other
Vehicle Type Fuel Gasoline Fuels

Class A Bus ( > 35 Seats) 47,769 21 1,295
Class B Bus (25-35 Seats) 3,645 70 123 38’

,933
,683

Class C Bus ( < 25 Seats) 3,183 1,342 414 4,
Articulated Bus 1,635 0 54 ‘1,
School Bus 168 23 0 1:
Van 1,814 5,188 430 7,
Automobile 24 6,919 71 7,

A summary of new vehicles acquired by mode and by type of service for 1994 is pre-
sented in Exhibit 66. Data for 1994 in this exhibit reflect only the number of new vehicles
acquired within the report year. Since a transit agency’s report year is based on its fiscal
year, data for 1994 are limited to that portion of the manufacturer year included within the
transit agency’s fiscal year. For example, a transit agency with a fiscal year ending on June
30 will report only the new vehicles accepted and placed into service at the end of June
30. As a result, a vehicle manufactured in a given year, but accepted after the transit
agency’s fiscal year ends, will not be reported until the subsequent report year for that
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Another perspectk  on fleet age is provided in Exhibit 67. Comparisons with Exhibit 66
should be avoided lsecame Exhibit 67 provides data by fleet type, while Exhibit 66
provides infkxmattion by mode. Each of the vehicle types enjoys a different useful life
gr&ly ~S&MWX# by use, w&her, road conditions,  maintenance practices, and local poli-
cies regardkg reha4AM~ and overhaul. Thus, the decline in average age is reflected in
the nuti of standard buses, small buses, and vans that are 5 years of age or less, while
the lcmgwud lives of heavy rail, commuter rail, and light rail vehicles are reflected by
the large number of vehicles that are more than 15 years old.

Exhibit 67 F&hicks  by Age and I/chicle  Type
Dire&y  OperateB  Service

1994

Vehicle Type

C&e A l&us I>35 Sead
Cleas % Bus (25-3F~ Ssetd
clase c 9Me I<25 se&
Artic~sd kIl.#s
!Fiobdaus

Heavy Rail
Commuter  Rail
Liiiw

l-
5 Years 6-11
or Less Years

13,982
1,549
1,690

221
102
514
404
139

3,073
$j$@$

17,258 9,245
933 553
682 46
740 473

0 1
3,115 714

800 217
301 212

iI Age Years
12-15 16-20
Years Years

2,428
129

8
131

2
1,416

782
218

1
‘i”‘ilg’.i..r
iji;,: ,,,, I : .,

21-25
Years

724
36

1,192
1,527

2
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Chapter 5: Operating Funding and Expenses

Exhibit 68 Sources of Operating Funds
(ik.tIillions)
1990-1994

$6,000

1990 1991 1992 1993 1994

Operating funds applied increased 3.5 percent in 1994 compared with 1993. The contri-
bution of passenger fares, and State and local assistance increased in 1994, while Federal
assistance decreased by 5.6 percent.

For the 1990- 1994 timeframe, passenger fares as a percentage of operating funds ap-
plied remained very stable, ranging from 36.7 percent in 1990 to 37.3 percent in 1994.
The contribution of local assistance also remained very stable, ranging from 33.3 percent
in 1990 to 33.5 percent in 1994. It should be noted, however, that in 1994, local assis-
tance included some sources of funding that were accounted as “other” funds in previous
years. These sources of funds applied are revenues accrued through a purchased trans-
portation agreement and subsidies from other sectors of the operation which were con-
sidered as “other” funds from 1990 to 1993. These two sources represent 3.1 percent of
the total operating funds in 1994. Federal assistance accounted for 18.8 percent of the
total operating funds in 1990 and decreased to 4.9 percent in 1994. State assistance, on
the other hand, increased from 18.8 percent in 1990 to 20.9 percent in 1994.

Sources of
Operating Funds
Applied by UZA Size

The distribution of transit operating funds applied fi-om the various sources available by
size of urbanized area is outlined in Exhibit 69. While the trend in transit operating funds
applied has been a decreased role for Federal funding and an increased role fi-om other
sources, there is a variation among the different sizes of urbanized areas. For small urban-
ized areas, Federal funding decreased from 2 1.1 percent in 1990 to 19.1 percent in 1994.
For mid-size urbanized areas, the decline in the share of Federal funding was higher, from
14 percent in 1990 to 10.9 percent in 1994, totalling a 3.1 percent decrease. This decline
was compensated for by increases in State and local assistance which increased 3.2 and
4.6 percent, respectively, for the 1990-1994 timeframe. State and local assistance also
increased for small urbanized areas from 1990 to 1994, but at a slower rate. State and
local assistance grew by 1.8 percent and .2 percent, respectively, for small urbanized
areas between 1990 and 1994.
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Exhibit 70

Total operating expenses increased 10.9 percent from 1990 to 1994, as shown in Exhibit
70. The consumer price index increased 13.2 percent for this period, indicating that total
operating expense for public transit has been maintained below inflation.

Operating Expense by Mode and Reconciling Cash Expenditures
(Millions)
1990-1994

Mode
Bus
Heavy Rail
Commuter  Rail
Light Rail
Demand Response
Other

1990
$7,789
3,825
2,157

236
386
323

1991
$8,330
3,841
2,175

290
443
325

Difference
1992 1993 1994 1990-I 994
$8,625 $8,514 $8,860 13.7%
3,555 3,669 3,786 (I.01
2,170 2,080 2,228 3.3

307 314 412 74.4
500 540 634 64.2
342 356 401 24.1

M§,4?3 616,320 -p*lyt.
$914 $96,  .&&g.

It should be noted that operating expense reported by agencies was not fully allocated by
function and object class in 1990 and 199 1. Joint expenses were reported separately for
agencies operating more than one mode in 1990 and 199 1, although multi-modal agencies
were encouraged to allocate joint expenses by function and object class to each mode to
the maximum possible extent. Starting in 1992, full allocation of joint expenses by mode,
fimction,  and object class became mandatory. Therefore, reported operating expense by
mode from 1992 on reflects more accurately the real costs of transit modes in the United
States because joint expenses are fully allocated.

Upon examination of total operating expenses by mode, demand response and light rail
experienced the highest increases for the 1990- 1994 timeframe. Operating expenses for
demand response and light rail increased by over 62 and 74 percent, respectively. These
increases reflect expansion of the service supplied by these modes and implementation of
new light rail systems across the nation. Commuter rail experienced a small increase in
operating expenses. Heavy rail is the only mode with a decrease for the 1990-1994
timeframe. The increase for bus was 13.7 percent and reflects the moderate increase in
service supplied for this mode in the last 5 years.

The contribution of each mode to total operating expense in 1994 is displayed in Exhibit
71, which reflects the dominance of bus services, which accounted for 54 percent of the
1994 total operating expenses. Heavy rail consumed over 23 percent and commuter rail
represents over 13 percent. Demand response and light rail, while increasing in the amount
of service supplied and in operating expense, represent less than 4 percent and slightly
over 2 percent, respectively, of total operating expenses for 1994.
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As noted in the Introduction, purchased transportation data not reported as directly oper-
ated include a subset of the data that constitutes theNTD. These data are reported under
object class “purchased transportation in report” and coded as 508.1. While all expenses
for directly operated service are allocated by object class and function, expenses for
purchased transportation included in the buyer’s report, or 508.1, include only the total
cost for the buyer for the purchased services. This expense is not allocated by function. It
is a lump sum that reflects the total cost for the buyer. The 1994 ReportingMial
instructs agencies to report this lump expense under vehicle operations and/or general
administration. The majority of agencies report these data under vehicle operations or
general administration as the 1994 ReportingMiuzuaZ  suggests, but a few agencies allo-
cate “purchased transportation in report” expenses under vehicle maintenance and non-
vehicle maintenance. Therefore, the resulting distribution of “purchased transportation in
report” expenses across fimctions does not reflect the real weight of each function in the
total expense: Thus, only the directly operated component of the total operating expense
can provide an accurate picture of the relative weight of each function. The 1994 NTD
cannot provide the real distribution of expenses across functions for the whole aggregated
data. The reason for this limitation is related to the way purchased transportation is re-
ported, as explained in the Introduction and in this chapter.

The allocation of operating expense by function and object class is displayed in Exhibit
74. The bottom line in the exhibit displays the total expense for each function for directly
operated service which reflects the total expense for each function exclusive of object
class “purchased transportation in report.” Direct labor and fringe benefits represent a
substantial amount of the expenses for vehicle operations and maintenance expenses. Over
86 percent of the total cost allocated to vehicle operations is expended with labor and
fringe benefits, while the rates for vehicle maintenance and non-vehicle maintenance are
74.4 and 87.3 percent, respectively. The share of labor and fringe benefits for general
administration is 60 percent, which is smaller than the rates for vehicle maintenance and
non-vehicle maintenance, but still more than all other object classes together, demonstrat-
ing the sensitivity of the transit industry to labor-related issues.

General administration reflects much greater proportions of costs attributed to the ser-
vices and “other” object classes than is found with the other functions. This is not unusual
given that the level of services needed to support such administrative activities as legal
services, finance and accounting, purchasing and stores, planning, marketing, and engi-
neering is far greater than the level of services needed to support operations and mainte-
nance functions.

Other expenses, such as casualty and liability costs, taxes, interest payments, deprecia-
tion, and leases and rentals, are also attributed to administrative activities. Thus, 30.3
percent of general administration expense is accounted for by services and other items;
whereas these object classes account for very little of operations and maintenance ex-
pense.
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Negative amounts appear in the “other” object classes for the maintenance functions due
to expense transfers created by the adjustment and reclassification of previously recorded
expenses to other functions. Also, expense transfers that resulted when non-operating
costs temporarily credited to functions were ultimately capitalized are also incorporated
into the other object class for purposes of this publication. The vehicle and non-vehicle
maintenance functions are more capital-intensive and thus more likely to experience capi-
talization of non-operating costs resulting in expense transfers.

Operating expenses by function and mode are displayed in Exhibit 75. The exhibit in-
cludes only the directly operated component of each modal expense. As explained, the
object class purchased transportation in report (508.1) is not allocated by function and,
therefore, must be excluded from the allocated expenses and reported only as a lump sum
in the column total. The only modes not afhected are heavy rail and light rail for not having
a purchased transportation component in the service supplied. Bus and demand response
are the only individual modes expending more than 50 percent of the total expenses with
vehicle operations. The main reason for this is due to the high unit maintenance cost (ve-
hicle and non-vehicle maintenance) of rail modes when contrasted with bus and demand
response. While the share of maintenance for bus and demand response is 26 and 15.5
percent, respectively, the share for heavy rail, commuter rail, and light rail is 39.8,43.7,
and 41.7 percent, respectively. The share of vehicle operations for bus is 56.3 percent
and for demand response is 60.3 percent. Demand response is the mode with the highest
percentage of expenses, with general administration with 24.3 percent.

Operating Expense by Function and Mode and
Reconciling Cash Expenditures

(Millions)
1994

Mode
Bus
Heavy Rail
Cmwruter  Rail
Light Rail
Demand Response

Vehicle Vehicle NomVehide General
Operation Maintenance Maintenance Administration Tim’

$4.787.5 $I,8486 $364.7 $1,500.1 S8,5W8
1,677.6 579.0 927.9 601.7 ;;...:‘S$786,2

831.7 495.6 405.3 327.0 ::I  @$i59.5-
172.2 86.0 85.4 67.9 ‘.. #411.,$.
133.0 30.6 3.6 53.5 ‘, 922o.g

Operating Expense
by Function and
Mode for
Directly Operated
Service

Exhibit 75
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expenses to other functions. Also, expense transfers that resulted when non-operating
costs temporarily credited to functions were ultimately capitalized are also incorporated
into the other object class for purposes of this publication. The vehicle and non-vehicle
maintenance functions are more capital-intensive and thus more likely to experience capi-
talization of non-operating costs resulting in expense transfers.

Operating expenses by function and mode are displayed in Exhibit 75. The exhibit in-
cludes only the directly operated component of each modal expense. As explained, the
object class purchased transportation in report (508.1) is not allocated by function and,
therefore, must be excluded from the allocated expenses and reported only as a lump sum
in the column total. The only modes not afhected are heavy rail and light rail for not having
a purchased transportation component in the service supplied. Bus and demand response
are the only individual modes expending more than 50 percent of the total expenses with
vehicle operations. The main reason for this is due to the high unit maintenance cost (ve-
hicle and non-vehicle maintenance) of rail modes when contrasted with bus and demand
response. While the share of maintenance for bus and demand response is 26 and 15.5
percent, respectively, the share for heavy rail, commuter rail, and light rail is 39.8,43.7,
and 41.7 percent, respectively. The share of vehicle operations for bus is 56.3 percent
and for demand response is 60.3 percent. Demand response is the mode with the highest
percentage of expenses, with general administration with 24.3 percent.
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Chapter
Organization

The second way of reporting purchased transportation is the seller filing its own report
and directly operating its service. In most of these cases, the seller operates more than
100 vehicles in maximum service and must file a separate report. However, in some cases,
the buyer of the service is a public entity that does not report to the NTD and the seller
reports on behalf of the buyer. In other cases, both buyer and seller are reporters, with
the seller operating less than 100 vehicles in maximum service and, therefore, not required
to make a separate report submission. In this case, the reason for the seller reporting is
that in some States, the law requires that all providers of public transportation report to be
eligible to receive State funds.

The fact that a component of purchased transportation data is reported by the sellers
implies that directly operated and purchased transportation are not mutually exclusive
categories of service. All exhibits displaying data by type of service in this chapter include
all the data for the directly operated category. Purchased transportation data displayed in
these exhibits include only the aggregation of the component included in the buyer’s
report. A full accountability of purchased transportation data can be obtained by adding
the total displayed in the exhibit under consideration with the corresponding data item
displayed in Exhibit 5 in the Introduction.

In many situations, it might be of interest to split the data between the public and private
sectors, rather than split between directly operated and purchased transportation. The
public sector would include all public agencies directly supplying the service consumed by
the public. The private sector would include all private companies under contract to public
agencies to provide public transportation. For the exhibits displaying data by type of ser-
vice (directly operated and purchased transportation), the aggregation for public and pri-
vate sectors can be achieved by adding the purchased transportation data item(s) included
in Exhibit 5 to the purchased transportation data item(s) included in the exhibit under
analysis. This sum will result in the total data item(s) for the private sector. The same data
item(s) included in Exhibit 5 subtracted from the data item(s) for directly operated will
result in the total data item(s) for the public sector. Refer to the Introduction for further
information about limitations and restrictions on the characterization of public and private
sectors in the NTD.

The chapter begins with discussions of service supplied and consumed by mode and type
of service from 1990 through 1994. Performance measures are then presented to mea-
sure the effectiveness and efficiency of service supplied and consumed. Finally, indicators
of service supplied and consumed as well as performance measures are provided based
on urbanized area (UZA) size.

Vehicle Revenue
Miles by Mode and
I$pe of Service

Vehicle revenue miles by mode and type of service are presented in Exhibit 76. Transit
service supplied amassed nearly 2.7 billion vehicle revenue miles in 1994. Bus is the mode
with the highest percentage of vehicle revenue miles with 59 percent, followed by heavy
rail with 19.2 percent and demand responsewith 10.2 percent.
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Vehicle Revenue Miles by Mode and Type of Service
(Millions)

1994

Exhibit 76
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Mode
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Purchased transportation data are partial because cGrectly operated includes
some purchased transportation data. Refer to Exhibit 5 in the Introduction. I

All modes provide part of the service supplied through purchased transportation con-
tracts with private providers with the exception of heavy rail and light rail, which are
owned and operated exclusively by the public sector. The percentage of vehicle revenue
miles provided by the private sector was 17.6 percent in 1994. These data are obtained
by adding the total purchased transportation displayed in this exhibit and the total pur-
chased transportation directly operated given in Exhibit 5. Bus accounted for 43.2 per-
cent of all purchased transportation service supplied in 1994 and demand response 43.3
percent. Demand response is the only mode in which participation by the private sector is
greater than the public sector’s participation in the supply of transit service. Bus and
demand response together accounted for 86.5 percent of all purchased transportation
service supplied as measured by vehicle revenue miles. All percentages related to pur-
chased transportation include the data displayed in Exhibit 5.

Vehicle revenue miles by mode for the 1990-1994 timeframe are displayed in Exhibit 77.
Demand response and light rail are the modes with the largest increases in service supplied
for the 1990-1994 timeframe. Annual vehicle revenue miles for demand response rose
59.3 percent between 1990 and 1994. Light rail service increased 45.2 percent during the
same timeframe. Commuter rail and bus experienced less substantial growth, with 8.6
percent and 3.3 percent, respectively. Heavy rail is the only mode to show a loss during
this time period with a decline of 0.9 percent.

Vehicle Revenue Miles by Mode
(MYillions)
1990-1994

Mode 1990 1991 1992 1993 1994
Bus 1,534.5 1,552.4 1,555.g 1,578.3 1,585.8
Heavy Rail 520.8 508.3 509.7 505.2 516.0
Commuter Rail 193.0 197.9 199.9 203.4 209.5
Light Rail 22.9 26.6 27.8 26.9 33.3
Demand Response 171.2 185.8 208.5 243.4 272.8

Exhibit 77
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Vehicle Revenue Miles by Mode and Type of Service
(Millions)
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Service Supplied:
Modal Comparison

Exhibit 82 compares the modal shares of each of the service supplied measures exam-
ined in this chapter. Evident is the dominance of bus service, accounting for 59.2,68.2,
and 59.3 percent of vehicle revenue miles, revenue hours, and number of vehicles oper-
ated in maximum service, respectively. Bus and demand response have a larger share of
vehicle revenue hours when compared with vehicle revenue miles. Also, the data indicate
that bus is not as fast as demand response. Bus systems operate on fixed routes with fixed
stops and incur dwell time in traflic. Both represent important components of the travelling
time for bus. Service supplied data for demand response reveal the low capacity nature of
this mode when contrasted with bus and rail modes. Demand response shares 17.4 per-
cent of total vehicles operated in maximum service, but its share of vehicle revenue miles
and hours is slightly more than 10 percent.

Exhibit 82 Modal Comparison of Service Supplied
1994

Mode

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response
Other

Percentage of
Vehicle

Percentage of
Vehicle

Percentage of
Vehicles in

Revenue Miles Revenue Hours Maximum Service
59.2% 68.2% 59.4%
19.3 13.9 11.3
7.8 3.4 5.4
1.2 1.3 1.0

10.2 10.9 17.4
2.3 2.3 5.0

Among rail modes, heavy rail, and commuter rail are fked guideway modes that usually do
not share the right-of-way with other modes or general trafk. Therefore, their shares of
vehicle revenue miles are greater than their shares of vehicle revenue hours. Light rail is the
mode with the smallest share of vehicle revenue miles, vehicle revenue hours, and vehicles
operated in maximum service. Many light rail systems do not operate in exclusive rights-
of-way and this affects their average speed.

Service Consumed: Over 7.7 billion passenger trips were reported in 1994. As shown in Exhibit 83, bus
Unlinked Passenger carried 60.1 percent of the total ridership in 1994, followed by heavy rail, with 28.2
‘l?ips by Mode percent. All the other modes combined share the remaining 11.7 percent.

Directly operated service accounted for 96.6 percent of service consumed, as measured
by unlinked passenger trips. It includes both public agencies directly operating their ser-
vices and part of the private providers under contract to public agencies. When the data
for private providers directly operating their services are added to the purchased trans-
portation reported by the buyers, the share of the private sector in terms of unlinked
passenger trips is 6.9 percent of the total ridership. In addition, bus is the mode with the
largest share of the total service consumed made available by the private sector, with 72.5
percent of the unlinked passenger trips.
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Passenger Miles
by Mode

Another measure of service consumption, passenger mile, is a variable reported by agen-
ties in the NTD. Passenger miles are available by mode and type of service and are
usually determined through sampling.

As shown in Exhibit 85, more than 37.8 billion passenger miles were reported in 1994.
Ninety-five percent of all these miles were reported in directly operated service. The
directly operated service includes both public agencies directly operating their services
and some of the private providers under contract to public agencies. When the data for
the private providers directly operating their services are added to the purchased trans-
portation reported by the buyers, the share of the private sector in terms of passenger
miles is 11.6 percent of the total passenger miles.

Exhibit 85

Exhibit 86

Passenger Miles by Mode and Type of Service
(Millions)

1994

Mode
Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response
Other I

Directly
Operated

16,195
10,668

7,366
831
131
567

purchased : .:j::j~~‘~/i~,~‘.,i:,:...~

Transoortation* .‘. ii’., ,.

630 .‘, .: ,, ::;;.‘;i

245 i
248 :,;, : f

t Purchased transportation data are partial because directly operated includes
some purchased transportation data. Refer to Exhibit 5 in the Introduction.

The dominance of bus is again evident when examining passenger miles by mode. Bus
accounts for 45.4 percent of all passenger miles, followed by 28.2 percent for heavy rail
and 21.1 percent for commuter rail. Light rail and demand response each account for 2.2
percent and 1 percent, respectively, of the total.

As seen in Exhibit 86, passenger miles decreased slightly (0.29 percent) in the 1990-
1994 timeframe. Bus and heavy rail experienced decreases in passenger miles between
1990 and 1994. These two modes together accounted for 73.5 percent of all passenger

Passenger Miles by Mode
(MIillions)
1990-1994

Mode 1990 1991 1992 1993 1994
Bus 18,070 18,104 17,494 17,364 17,195
Heavy Rail 11,475 10,488 10,737 10,231 10,668
Commuter Rail 7,083 7,383 7,320 6,912 7,996
Light Rail 570 661 700 704 831
Demand Response 259 274 317 389 377
Other 535 563 585 625 815
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miles in 1994. Light rail and demand response are the modes with the largest increases in
passenger miles for the 1990-1994 timeframe (45.0 and 45.4 percent respectively) fol-
lowing the trend observed for unlinked passenger trips for these two modes.

Passenger miles increased by 4.6 percent in 1994 compared with 1993 and only demand
response and bus experienced decreases in relation to 1993. The modes with the highest
increases in 1994 were light rail with 18 percent and commuter rail with 15.7 percent
compared with 1993.

The distribution of unlinked passenger trips and passenger miles by mode is given in Service Consumed:
Exhibit 87 as well as the average trip length for each mode. Bus is the mode with the Modal Comparison
biggest share of service consumed with 60. I percent of all unlinked passenger trips and
45.4 percent of all passenger miles in 1994. Heavy rail displays a similar share of un-
linked passenger trips and passenger miles and is the mode with the second largest share
of service consumed. Commuter rail’s share of passenger miles is much higher than its
share of tmlinked passenger trips; this is a result of the long trip length of this mode. Light
rail and demand response account for a small share of service consumed, both in terms of
ridership and passenger miles. The average trip length for all modes combined is 4.9 miles.

Distribution of Unlinked Passenger Trips and Passenger Miles
wiih Average Trip Length by Mode

1994

Exhibit 87

Mode

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response
Other

.’ ,’ ::.‘,. ::. . .
f? fial

2 ‘.,, : ..:,
.: .,

Percentage of
Total

Unlinked
Passenger

Trips
60.1%

28.2
4.4
3.7
0.7
2.9

,, : .i’ ,.I  .;:I W,,O%
:;

Percentage of
Total

Passenger
Miles

45.4%
28.2
21.1

2.2
0.9

Average
Trip

Length
in Miles

3.7
4.9

23.6
2.9
7.0

Certain perfbrmance indicators are used to assess the effectiveness and efficiency of tran- Performance
sit service delivery. Operating expense per vehicle revenue mile is one measure of service Indicators
efficiency, while operating expense per unlinked passenger trip and operating expense per
passenger mile offer measures of cost effectiveness. Service effectiveness is analyzed by
examining the ratio between unlinked passenger trips and vehicle revenue miles.
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Service Effkiency: Service efficiency as measured by operating expense per vehicle revenue mile is displayed
Operating Expense in Exhibit 88. Demand response has the smallest cost per mile, at $2.32 per vehicle
Per Vehicle Revenue revenue mile, followed by bus, at $5.59 per vehicle revenue mile. The rail modes displayed
Mile by Mode higher operating expense per revenue mile than bus and demand response. In addition,

hourly wages for rail modes are usually higher than the hourly wages for bus and demand
response, and rail modes have less revenue mile per total employee hours than bus and
demand response. Further, a substantial component of the cost per mile of rail modes is
related to maintenance costs (both vehicle and non-vehicle maintenance), while this com-
ponent is not as significant for bus and demand response. Comparing bus to demand
response, the average hourly wage for bus is substantially higher (65 percent higher) than
the average hourly wage for demand response. For these two modes, labor is the domi-
nant factor in the cost of public transportation service. Another factor, although not as
relevant as hourly wage, is the effect of purchased transportation in the cost per mile of
demand response. Private providers generate more than 50 percent of all service supplied
for demand response. These providers are usually more efficient in the production of ser-
vice supplied due to the lower hourly wages and more restrictive f%inge benefits offered to
their employees.

Exhibit 88 Operating Expense Per Vehicle Revenue Mile by Mode
1994
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Among rail modes, light rail and commuter rail have higher cost per mile than heavy rail.
Commuter rail’s high peak-to-base ratio is an important factor for its higher cost per mile.
In addition, commuter rail is the mode with the highest hourly wage per vehicle hour among
all modes. Comparing heavy rail to light rail, the number of revenue miles per total em-
ployee hours is substantially higher for heavy rail. Heavy rail operates in dense corridors
and is designed to operate with small headways in exclusive rights-of-ways at high speeds.
Therefore, heavy rail produces more output (both revenue miles and hours) per total hour
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The changes in operating expense per unlinked passenger trip by mode from 1990 to
1994 are displayed in Exhibit 91. Although bus, heavy rail, and light rail remain cost
effective modes, their costs per trip have increased 7.3 to 22.4 percent since 1990. Com-
muter rail cost, though significantly higher, has also increased about 12 percent. Demand
response experienced the most dramatic change in the cost per trip, with an increase of
3 7 percent. Demand response is the mode where growth in ridership always adversely
affects its cost effectiveness. The decrease in the cost per unlinked passenger trip ob-
served from 1992 to 1993 for demand response is the result of an overstated aggregation
of operating expenses for that year.

Exhibit 91 Operating Expense Per Unlinked Passenger Trip by Mode
1990-1994

Mode 1990 1991 1992 1993 1994
Bus $1.56 $1.65 $1.82 $1.84 $1.91
Heavy Rail 1.63 1.77 1.61 .1.79 1.75
Commuter Rail 5.87 6.01 6.92 6.48 6.57
Light Rail 1.36 1.58 1.64 1.68 1.46
Demand Response 8.53 9.47 11.03 10.38 11.73

Operating Expense
Per Passenger Mile
by Mode

Another assessment of cost effectiveness is provided through a comparison of operating
expense per passenger mile by mode in Exhibit 92. Commuter rail and heavy rail are the
most cost effective modes when cost per passenger mile is examined. This is due to their
greater vehicle capacity, higher ridership, and longer trips taken on these modes. Con-
versely, demand response has the highest cost per passenger mile due to its long trip length
but low vehicle capacity

Exhibit 92 Operating Expense Per Passenger Mile by Mode
1994
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The changes in operating expense per unlinked passenger trip by mode from 1990 to
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Another assessment of cost effectiveness is provided through a comparison of operating
expense per passenger mile by mode in Exhibit 92. Commuter rail and heavy rail are the
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The change in unlinked passenger trips per vehicle revenue mile by mode from 1990 to
1994 is displayed in Exhibit 95. All modes experienced decreases during this period with
the exception of light rail. Demand response shows the largest decrease with 13.8 per-
cent. Bus, heavy rail, and commuter rail displayed decreases of 8.2,6.8, and 4.8 percent,
respectively, for the 1990-l 994 timeframe. Light rail shows an increase in service effeo

Exhibit 95

Average
Operating
Speed

Exhibit 96

-tiveness of 11.6 percent for that period.

Unlinked Passenger Trips Per Vehicle Revenue Mile by Mode
1990-1994

Mode 1990 1991 1992 1993 1994
Bus 3.18 3.11 3.05 2.94 2.92
Heavy Rail 4.51 4.26 4.33 4.05 4.20
Commuter Rail 1.70 1.64 1.57 1.58 1.62
Light Rail 7.60 6.90 6.74 6.96 8.48
Demand Response 0.23 0.23 0.22 0.21 0.20

Average operating speed varies greatly among the modes. As Exhibit 96 shows, bus,
light rail, and demand response services operate at a much slower speed than heavy rail or
commuter rail. Bus service operates in mixed traflic with frequent stops for boarding and
alighting. Many light rail systems must also contend with mixed trafhc while operating at-
grade. The station/stop spacing of light rail also requires more frequent stopping for pas-
senger boarding and alighting compared with the other rail modes. Demand response
service also operates in mixed trtic and must deal with significantly longer boarding and
alighting times for physically challenged patrons. Heavy rail and commuter rail operate
along exclusive fkd guideways, with heavy rail stopping more fkquently due to a shorter
station spacing than commuter rail.

Average Operating Speed by Mode
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Chapter 6: Service Supplied and Consumed

The change in unlinked passenger trips per vehicle revenue mile by mode from 1990 to
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Chapter 6: Service Supplied and Consumed

Exhibit 98

with 7.4 percent. Service within the mid-size urbanized areas is also dominated by bus,
with 79.1 percent. Demand response service, however, accounts for a larger portion of
service with a 18.4 percent share. The demand response share is the largest in small
UZAs, where it provides 26.1 percent of all service operated.

Vehicle Revenue Miles by UZA Size and Mode
(Millions)

1994

Mode
UZA Size Bus Heavy Commuter Light Demand Other s:. .T&al ’

Rail Rail Rail Response
Under 200,000 129.6 - 0.1 46.9 3.2 ... .179,@.
200,000 to 1 Million 297.1 - 0.5 1 .o 69.2 7.6 :.37&s
Over 1 Million 1,159-l 516.0 209.1 32.2 156.7 51.2 2,122,3
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Vehicles Operated
in Maximum Service
by UZA Size and
Mode

The number of vehicles operated in maximum service by UZA size and mode is displayed
in Exhibit 99. The patterns evident in vehicle revenue miles are also provided with the
number of vehicles. First, heavy rail, commuter rail, and light rail are operated almost
exclusively in the largest UZAs. Combined, these modes account for 23.8 percent of the
total vehicles operated during maximum service. Second, bus is the dominant mode in all
UZAs, regardless of size. Finally, the share of demand response vehicles has an inverse
relationship to urbanized area size. The greatest share of 40.2 percent occurs in the small
UZAs,  decreases to 25 percent in the medium areas, and, again, to 13.3 percent in the
large areas.

Exhibit 99 Vehicles Operated in Maximum Service by UZA Size and Mode
(Mllions)

1994

UZA Size

Under 200,000
200,000 to 1 Million
Over 1 Million

Mode
Bus Heavy Commuter Light Demand Other miy . .

Rail Rail Rail Response

3,536 - 4 2,534
8,060 - 13 26 2,840 429 114go:..

32,125 8,277 4,336 737 7,454 3,041 W97Q~

Unlinked Passenger The unlinked passenger trips by UZA size and mode can be seen in Exhibit 100. It
‘kips by UZA Size displays the change in transit ridership from 1990 to 1994 by UZA size and mode. Over-
and Mode all, there was a ridership growth in small and mid-size UZAs at 7.2 and 2.4 percent,

respectively. For the 1990- 1994 timeframe, ridership for large UZAs decreased by 4.2
percent, but ridership in 1994 is 4.1 percent higher than in 1993. As shown in this exhibit,
transit ridership is concentrated in the large UZAS. In total, nearly 88 percent of all transit
trips occurred in these areas. The mid-size areas followed with nearly 9 percent, and the
small areas accounted for only 3 percent of the total transit ridership during this period.
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Exhibit 98
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UZAs,  decreases to 25 percent in the medium areas, and, again, to 13.3 percent in the
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respectively. For the 1990- 1994 timeframe, ridership for large UZAs decreased by 4.2
percent, but ridership in 1994 is 4.1 percent higher than in 1993. As shown in this exhibit,
transit ridership is concentrated in the large UZAS. In total, nearly 88 percent of all transit
trips occurred in these areas. The mid-size areas followed with nearly 9 percent, and the
small areas accounted for only 3 percent of the total transit ridership during this period.
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Exhibit 101 Passenger Miles by UZA Size and Mode
(BGllions)
1990-1994

-.-- . .-.. . .-.. . .-.. -.--e---q-- -
1990 748 - 0 47 7 :..:I ,....  >::

Under 1991 780 - 0 53 1 3 .y...j;;:~: ::,

200,000 1992 815 - 0 63 10 ‘: ‘.’

1993 810 - 0 77 27 .;:,, .:;:::
1994 843 - 0 77 33 ‘+~::.:

UZA
Si70

Year Bus
Mode

Heavy Commuter
Rail Rail

Demand Other TOW, :
Rnsnnnse ” :...::.. ,,.

m/::.L&$

885
!#;t’!...::

Over 1991 14,771 10,488 7,379 642 147 51 2 $$zz

1 Million 1992 14,127 10,737 7,315 681 162 52g :&.i:‘;  \
1993 14,014 10,231 6,906 684 209 546 ::.I

Passenger miles, like transit ridership, are concentrated in large UZAs. Given the interac-
tion between these two measures, it is not surprising to find that, historically, approxi-
mately 90 percent of all passenger miles occurred in these larger UZAs. The remaining 10
percent was split between the mid-size UZAs, with 7.3 percent, and the small UZAs, with
2.5 percent. Examination of the modal data indicates that demand response is the only
mode to show growth among all UZAs over the Syear period, with 63.8 percent in small
areas, 29.7 percent in mid-size UZAs, and 48.1 percent in large UZAs between 1990 and
1994. The other area of significant growth occurred in light rail passenger miles, which
posted a 47.7 percent increase in large UZAs.  Heavy rail experienced a decline in passen-
ger miles for the 1990-1994 timefkunewith 7 percent, but had an increase of 4.3 percent
from 1993 to 1994. This increase is impressive, taking into account a reporting change by
Boston that reported in 1994 as light rail some lines that were reported as heavy rail in the
past. These lines have high ridership and passenger miles. Bus experienced growth in
passenger miles for both small and mid-size UZAs with 12.7 and 2.3 percent, respec-
tively, and a 6.9 percent decrease in large UZAs. Bus displayed a consistent trend of
decline in ridership and passenger miles in large UZAs over the 1990- 1994 timeframe.
Commuter rail displayed an increase in passenger miles between 1990 and 1994, with
12.8 percent, and an increase of 15.6 percent from 1993 to 1994.

90



Chapter 6: Service Supplied and Consumed

Exhibit 101 Passenger Miles by UZA Size and Mode
(Millions)
1990-1994

-.-- . .-.. . .-.. . .-.. -.--e---q-- -
1990 740 - 0 47 7 :..:I ,....  >::

Under 1991 780 - 0 53 , 3 .y...j;;:~: ::,

200,000 1992 815 - 0 63 10 ‘: ‘.’

1993 810 - 0 77 27 .;:,, .:;:::
1994 843 - 0 77 33 ‘+~::.:

WA
Si70

Year Bus
Mode

Heavy Commuter
Rail Rail

Over 1991 14,771 10,488 7,379 642 147 5, 2 $$zz

1 Million 1992 14,127 10,737 7,315 681 162 52g :&.i:‘;  \
1993 14,014 10,231 6,906 684 209 546 ::.I

Passenger miles, like transit ridership, are concentrated in large UZAs. Given the interac-
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mately 90 percent of all passenger miles occurred in these larger UZAs. The remaining 10
percent was split between the mid-size UZAs, with 7.3 percent, and the small UZAs, with
2.5 percent. Examination of the modal data indicates that demand response is the only
mode to show growth among all UZAs over the Syear period, with 63.8 percent in small
areas, 29.7 percent in mid-size UZAs, and 48.1 percent in large UZAs between 1990 and
1994. The other area of significant growth occurred in light rail passenger miles, which
posted a 47.7 percent increase in large UZAs.  Heavy rail experienced a decline in passen-
ger miles for the 1990-1994 timeframe with 7 percent, but had an increase of 4.3 percent
from 1993 to 1994. This increase is impressive, taking into account a reporting change by
Boston that reported in 1994 as light rail some lines that were reported as heavy rail in the
past. These lines have high ridership and passenger miles. Bus experienced growth in
passenger miles for both small and mid-size UZAs with 12.7 and 2.3 percent, respec-
tively, and a 6.9 percent decrease in large UZAs. Bus displayed a consistent trend of
decline in ridership and passenger miles in large UZAs over the 1990- 1994 timeframe.
Commuter rail displayed an increase in passenger miles between 1990 and 1994, with
12.8 percent, and an increase of 15.6 percent from 1993 to 1994.
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Chapter 6: Service Supplied and Consumed

Operating Expense
Per Passenger Mile
by UZA Size and
Mode

Operating expense per passenger mile by UZA area siie and mode is displayed in Exhibit
104. This measure of cost effectiveness displays some of the same trends as those found
in the cost per trip ratios. Specifically, the cost per passenger mile for bus is lower in mid-
size UZAs, with 9.7 percent, and slightly higher in large UZAs, at 1 percent, compared
with the small UZAs. In addition, the cost of demand response service increases with
urbanized area size: 17.9 percent higher for mid-size UZAs and 49.3 percent higher for
large UZAs when compared with the cost in small areas. Light rail and commuter rail
show the opposite pattern; their cost per mile decreases as the UZA size increases. Light
rail costs decrease 24.2 percent when operations occur in mid-size UZAs as opposed to
small UZAsi In large UZAs, cost decreases 5 1.3 percent. A decrease of 72.4 percent
occurs for commuter rail when comparing the cost per passenger mile in mid-size UZAs
with the cost in large areas.

Exhibit 104 Operating Expense Per Passenger Mile by UZA Size and Mode
1994

UZA Size

Under 200,000
200,000 to 1 Million
Over 1 Million

- .y ::,:$:’.:

Mode
Heavy Commuter Light Demand

Bus Rail Rail Rail Response
$0.53 - $1.00 $1.28
0.47 - $1.01 0.76 1.51
0.52 $0.35 0.28 0.49 1.92

$@,35  +I. gjx,T.- ;.;$(jmq

Average Operating
Speed by UZA Size
and Mode

Average operating speed of each mode by UZA size can be seen in Exhibit 105. Bus
service in large UZAs operates 8.6 and 9.4 percent slower than in mid-size and small
UZAs, respectively. Demand response and light rail, however, show a different pattern.
The average operating speed of demand response service in mid-size UZAs is 12.5
percent higher than for small UZAs. For large UZAs, the average operating speed for
demand response is 3.4 percent higher than for small UZAs. The operating speed of light
rail, however, increases dramatically with UZA size.

Exhibit 105 Average Operating Speed by UZA Size and Mode
1994

Mode
UZA Size Bus Heavy Commuter Light Demand

Rail Rail Rail Response
Under 200,000 13.89 - 4.53 13.24
200,000 to 1 Million 13.77 - 42.26 10.66 14.90
Over 1 Million 12.58 20.68 33.79 14.57 13.69

:i. ‘.‘+,.,. ‘... .,..:~~tghterl,~Aver~ge: :.I :: ; : &..j&@ :,y . . . ,:$3,6$-J ...:&g3Qj
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Operating Expense
Per Passenger Mile
by UZA Size and
Mode
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UZAs, respectively. Demand response and light rail, however, show a different pattern.
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chapter 7: Safety

Total Reported
Incidents
By Mode

Exhibit 106 provides total reportable incidents by mode from 1990 to 1994. The total
number of incidents reported decreased from 1990 to 1993. The number of incidents
decreased nearly 29 percent from 1990 to 1993 and increased by approximately 7 per-
cent from 1993 to 1994. One possible explanation for a greater number of incidents is the
increase in service consumption observed in 1994 with the addition of new reporters and
the expansion in the ridership of existing ones. At the modal level, every mode experi-
enced a decrease in the number of incidents for the 1990- 1994 timeframe, with the ex-
ception of heavy rail, which increased 2 1.4 percent between 1990 and 1994. The greatest
decrease was experienced by demand response, with a decrease of 46 percent for the
1990-  1994 timeframe. The number of incidents for bus decreased by nearly 33 percent.
Incidents for commuter rail and light rail decreased by 11 and 12 percent, respectively,
during the same period. Comparing the data for 1993 with that for 1994, commuter rail
experienced the greatest increase in incidents with a 47.5 percent gain.

Exhibit 106 Total Reported Incidents by Mode
Directly Operated Service

1990-1994

Mode 1990 1991 1992 1993 1994
Bus 71,636 66,036 52,361 45,545 47,924
Heavy Rail 13,070 14,917 15,512 15,082 15,862
Commuter Rail 3,500 3,236 3,235 2,111 3,115
Light Rail 1,606 1,700 1,520 1,182 1,413
Demand Response 1,961 1,457 1,147 973 1,051

‘.,.,:. ,:. ‘, :,: .:,‘.” :*&$I,:.: -I;:,,~I:“-‘ci:;~~~~~~ i’l:i’l”““;;gr,3~~ ‘-‘i:‘;l:.:,,~~;;q~~ I-11;-“‘l;‘a~rss3n~ &ji$$s

Total Fatalities
by Mode

A trend similar to incidents is depicted in Exhibit 107 for the number of fatalities. The
number of fatalities decreased from 1990 to 1993 and increased by nearly 18 percent
from 1993 to 1994. At the modal level, commuter rail and light rail reported significant
increases in the number of fatalities for the 1990- 1994 timeframe. For commuter rail,
fatalities increased by 14.3 percent. The data for light rail displayed erratic behavior with
ups and downs along the timeframe considered. As expected, the number of fatalities by

Exhibit 107 Total Fatalities by Mode
Directly Operated Service

1990-1994

Mode 1990 1991 1992 1993 1994
Bus 110 87 99 83 105
Heavy Rail 112 100 91 83 85
Commuter Rail 98 93 80 86 112
Light Rail 5 13 7 15 13
Demand Response

94
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Total Reported
Incidents
By Mode
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Chapter 7: Safety

Total Incidents
Per 100 Million
Passenger Miles
by Mode

Exhibit 110

Total Incidents
Per 100 Million
Unlinked Passenger
‘IYips by Mode

Exhibit 111

The number of incidents per 100 million passenger miles is indicated in Exhibit 110.
Demand response displayed the greatest number of incidents per passenger mile, with
800.6 incidents per 100 million passenger miles. This figure is nearly 2.7 times greater
than the second largest figure, which is 296 incidents per 100 million passenger miles for
bus. Rail modes displayed a more favorable ratio because they are fixed guideway modes
using exclusive rights-of-way with no interference from mixed traflic. An exception is light
rail, which has some operators sharing the right-of-way with mixed trafk. In some de-
gree, this explains light rail having the highest rate among the rail modes.

Total Incidents Per 100 Million Passenger Miles by Mode
Directly Operated Service

1990-1994

Passenger Incidents Per
Mode Incidents Miles 100 Million

(Millions) Passenger Miles
Bus 47,924 16,195.50 295.9
Heavy Rail 15,862 10,668.03 148.7
Commuter Rail 3,115 7,366.33 42.3
Light Rail 1,413 831.04 170.0
Demand Response 1,051 131.28 800.6

If j:: .’ ,.. ,..:.:~.li;;;i~~~,3Ssi‘  :-ilii:‘:.1;‘;35,‘1:~~~*.1  ? jy :_
jlji:ljl;,  .;. : ,jji:ii/~~/jii::::/i~,~..  .,,’ ;:; .i/jj:;,‘.: ..,,,I.,:ri:i’l”  i;.:.  ,il/: :I. I .. ;;;,.; ,,
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Incidents per 100 million unlinked passenger trips are presented in Exhibit 111. The
relative safety of each of the five major modes is reflected in relation to the ridership that
each mode realizes. Again, the rail modes show the lowest rates of incidents per 100
million unlinhed  passenger trips. Bus displayed a higher rate than rail, with 1,070 incidents
per 100 million unlinked passenger trips, and demand response displayed a rate almost 6
times greater than bus.

Total Incidents Per 100 Million Unlinked Passenger Ttips by Mode
Directly Operated Service

1994

Mode Incidents

Bus 47,924
Heavy Rail 15,862
Commuter Rail 3,115
Light Rail 1,413

Unlinked
Passenger

Trips
(Millions)

4,478.3
2,169.4

317.8
282.2

Demand Response

Incidents Per
100 Million

Unlinked
Passenger Trips

1,070.o
731 .o
980.0
501 .o

6,256.0
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Total Incidents
Per 100 Million
Passenger Miles
by Mode

Exhibit 110

Total Incidents
Per 100 Million
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Exhibit 111

The number of incidents per 100 million passenger miles is indicated in Exhibit 110.
Demand response displayed the greatest number of incidents per passenger mile, with
800.6 incidents per 100 million passenger miles. This figure is nearly 2.7 times greater
than the second largest figure, which is 296 incidents per 100 million passenger miles for
bus. Rail modes displayed a more favorable ratio because they are fixed guideway modes
using exclusive rights-of-way with no interference from mixed traflic. An exception is light
rail, which has some operators sharing the right-of-way with mixed trafk. In some de-
gree, this explains light rail having the highest rate among the rail modes.
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Incidents per 100 million unlinked passenger trips are presented in Exhibit 111. The
relative safety of each of the five major modes is reflected in relation to the ridership that
each mode realizes. Again, the rail modes show the lowest rates of incidents per 100
million unlinhed  passenger trips. Bus displayed a higher rate than rail, with 1,070 incidents
per 100 million unlinked passenger trips, and demand response displayed a rate almost 6
times greater than bus.

Total Incidents Per 100 Million Unlinked Passenger Ttips by Mode
Directly Operated Service

1994

Mode Incidents

Bus 47,924
Heavy Rail 15,862
Commuter Rail 3,115
Light Rail 1,413

Unlinked
Passenger

Trips
(Millions)

4,478.3
2,169.4

317.8
282.2

Demand Response

Incidents Per
100 Million

Unlinked
Passenger Trips

1,070.o
731 .o
980.0
501 .o

6,256.0
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Fatalities
Per 100 Million
Passenger Miles

The very low fatality rates experienced by all modes when measured in terms of pas-
senger miles is presented in Exhibit 114. Light rail displays the highest rate, with 1.6
fatalities per 100 million passenger miles. Commuter rail and demand response expe-
rienced an identical rate of 1.5. Bus and heavy rail show rates below the national average
of .9 fatalities per 100 million passenger miles. The rate for bus is 22.2 percent smaller
than the national average, while heavyrail is 11.1 percent smaller.

Exhibit 114 Total Fatalities Per 100 Million Passenger Miles by Mode
Directly Operated Service

1994

Bus
Heavy Rail
Commuter Rail
Light Rail

Fatalities
Passenger

Miles

Fatalities Per
100 Million
Passenger

105
(Millions) Miles

16,195.5 0.7
85 10,668.O 0.8

112 7,336.3 1.5
13 831 .O 1.6

Fatalities
Per 100 Million
Unlinked Passenger
mips

Exhibit 115 displayed the high incidence of fatalities per 100 million unlinked passenger
trips for commuter rail, with a rate of 35.2 fatalities. Demand response shows a rate of 12
fatalities per 100 million unlinked passenger trips. The rates for heavy rail and light rail are
3.9 and 4.6, respectively. Heavy rail’s rate is 9 percent smaller than the national average.
Bus displayed the lowest rate, with only 2.3 fatalities per 100 million unlinked passenger
trips.

Exhibit 115 Total Fatalities Per 100 Million Unlinked Passenger Trips by Mode
Directly Operated Service

1994

Mode

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response

Unlinked Fatalities Per
Passenger 100 Million

Fatalities Trips Unlinked
(Millions) Passenger Trips

105 4,478.2 2.3
85 2,,169.4 3.9

112 317.8 35.2
13 282.2 4.6

2 16.8 12.0
,;;; ,,:. ~, ;7;2a;4;;9. ,; ,,;, / ~;:~~::.+;:.~:  ,,;:jj$: ;, ,,::’ ,..::- ..’ ,;: &+,J :.

98



Chapter 7: Safety

Fatalities
Per 100 Million
Passenger Miles

The very low fatality rates experienced by all modes when measured in terms of pas-
senger miles is presented in Exhibit 114. Light rail displays the highest rate, with 1.6
fatalities per 100 million passenger miles. Commuter rail and demand response expe-
rienced an identical rate of 1.5. Bus and heavy rail show rates below the national average
of .9 fatalities per 100 million passenger miles. The rate for bus is 22.2 percent smaller
than the national average, while heavyrail is 11.1 percent smaller.

Exhibit 114 Total Fatalities Per 100 Million Passenger Miles by Mode
Directly Operated Service

1994

Bus
Heavy Rail
Commuter Rail
Light Rail

Fatalities
Passenger

Miles

Fatalities Per
100 Million
Passenger

105
(Millions) Miles

16,195.5 0.7
85 10,668.O 0.8

112 7,336.3 1.5
13 831 .O 1.6

Fatalities
Per 100 Million
Unlinked Passenger
mips

Exhibit 115 displayed the high incidence of fatalities per 100 million unlinked passenger
trips for commuter rail, with a rate of 35.2 fatalities. Demand response shows a rate of 12
fatalities per 100 million unlinked passenger trips. The rates for heavy rail and light rail are
3.9 and 4.6, respectively. Heavy rail’s rate is 9 percent smaller than the national average.
Bus displayed the lowest rate, with only 2.3 fatalities per 100 million unlinked passenger
trips.

Exhibit 115 Total Fatalities Per 100 Million Unlinked Passenger Trips by Mode
Directly Operated Service

1994

Mode

Bus
Heavy Rail
Commuter Rail
Light Rail
Demand Response

Unlinked Fatalities Per
Passenger 100 Million

Fatalities Trips Unlinked
(Millions) Passenger Trips

105 4478.2 2.3
85 2,,169.4 3.9

112 317.8 35.2
13 282.2 4.6

2 16.8 12.0
,;;; ,,:. ~, ;7;2a;4;;9. ,; ,,;, / ~;:~~::.+;:.~:  ,,;:jj$: ;, ,,::’ ,..::- ..’ ,;: &+,J :.

98



Chapter 7: Safety

Collision and
Non-Collision
Incidents by Mode

Exhibit 118

The number of collision and non-collision incidents by mode is presented in Exhibit 118.
Bus accounted for the greatest portion of collision incidents, with 92.3 percent. For non-
collision incidents, bus accounted for 50.5 percent and heavy rail accounted for 39.2
percent.

Collision and Non-Collision Incidents by Mode
Directly Operated Service

1994

I I Collision I Non-Collision 1 ,. ,.

Heavy Rail 830 16,647 ...
Commuter Rail 265 2,920 .’
Light Rail 477 986
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Chapter 8
Reliability and
Maintenance Effectiveness

This chapter discusses measures of service quality, such as service reliability and the Introduction
effectiveness of transit maintenance. While there are numerous measures of service qual-
ity in the transit industry, the data presented in this chapter are based on the information
reported by the nation’s transit agencies.

The chapter reviews service reliability in terms of the number of vehicle revenue miles Chapter
between roadcalls and discusses maintenance effectiveness by examining maintenance Organization
expense per vehicle revenue mile of service for each mode.

Before reviewing this chapter, some items should be noted. The appropriate definition of General Notes
roadcalls and consistent reporting of roadcalls within the transit industry have not been
fully resolved. Roadcalls discussed herein are roadcalls for mechanical failure, as defined
in the I994 ReportingManuaZ.  Thus, revenue service interruptions caused by failure of
some mechanical element of the revenue vehicle are considered. These interruptions in-
clude breakdowns of air equipment, brushes, fuel system, engine, steering and front axle,
rear axle and suspension, torque convertors, electrical units, and heating and cooling sys-
tems. These revenue service interruptions are ones that prevent a vehicle from running and
that require someone other than the vehicle operator or crew member to restore the ve-
hicle to an operating condition. It should be noted that roadcalls are not a measure ofthe
number of times that vehicles in revenue service are put out of service. There are many
situations in which a vehicle in revenue service is put out of service for non-mechanical
reasons, such as accidents. Accidents, as an example, are events not necessarily counted
as roadcalls in the National Transit Database (NTD) because an accident may not be
related to a mechanical failure of the vehicle.

The NTD reporting deals with maintenance data only for directly operated service. Pur-
chased transportation expenses are not typically reported as individual maintenance fi,mc-
tions, but are generally reported with total purchased transportation costs, which are re-
ported as either vehicle operations or general administration expenses.
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